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(54)Title: INDOLE COMPOUNDS 



(57) Abstract 

Indole compounds represented by 
general formula (I) or pharmacologically 
acceptable salts thereof: wherein Ar represents 
optionally substituted phenyl; R represents -A- 
W-B (wherein A represents optionally 
branched lower alkylene; W represents nil or 
oxygen; and B represents optionally substituted 
phenyl) or optionally branched C^ alkenyl; p 
is 1, 2 or 3; q is 1 or 2; and r is 0 or 1. Because 
of having a highly selective antagonism to muscarine M 3 receptors, these compounds are useful as preventives or remedies for diseases in 
which muscarine M 3 receptors participate. 
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l^it. ] Tatsns'f > K-jMt^&xtt^c^si^Mfcff&sns 

fift7;i/W5;s, fi»7->;u*+>'*. fga7^;i^75/«. ->7 
io a*L^. 

rte«7;i/*;u»j itt^if i*^6O7;^jHt$0, fcttttfc 

77;n;. s-y^;p», i-:7^;us. ^>^;uffi, <y^>f jn, 
^y^)vm. i-i>?fr&, ^* ! s)\,&wfi&\i en. *^;H£, x^;i/ 
15 7°ot°;i/S, < 77*0 tf^ffi, 7fjNL -^r/fjn, 

£. '\*->JI/**>'g#j&<$tf en. *h*->&. iF + vl. 7*d^ + 
•>1. <f 7 7n 7h + ->S. <V7h*yS. s-7*h*^S.' 
1-7'h + yWtL^. 

r ; ey^L<tt^te»7;i/*;u7= yfij ttt^sRS 1 ^e 6<z>7;u* 

25 JHT"St^$nfct;lrl<tiy7^=lrJI/7i yffiT&O. RffWCtt, 
*9 i ;U7$y'&, 17^75/1, 7Dt;^7$y^. -f 77Df^75 
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ys, 7'^7s/S, -f v ~Jf-)\f7 s-7'^7$;i. i-7? 
= t-^>f^7$yl, A+y^7$;i, y^f;i/75;s, v 

Ifjl/75/l, y7"Df^7 = yl, y7'f^7 5;S, >^>xJI/7 
5 y^i/Jl/7$;l. IfJMfil-7S/S. y xJU7°D t: ^7 

= 7'fJMf^7s y e.n. /fji/7s;i> x^;P7 

5/1, 7°o tiJUTS /s, <y7'ae^7s;i > 7'fJl'7 5;S > -f 
V7'f^7 5;$, s-7'5 1 Jl'7Syl- l-7fJl/75;l, y/?^7 = 
yS, yIfJI/75/SW^l^o 

7*;U5;U^+>'», 7th + yl, y'Dt^^JW+yl, 

7^o^ ;!/*+->s, <V7*f o-fj^^yS, y -f ;i^*->ffi> 

15 rti7y^7sysj £\*mm& i 6cD7->;i/7 5 ;st«o. 

a, 7*7n-r JU7 5 y s. -fV7 , fD<^7$yS, ^>^y-rji/7sy 
I, ^u-y^r ji/7$ y e>n, 7th7$ Hi, 7'pft-^ 

20 r#«LTl»T*>«fcmft&7JU* 1/>|EJ ttt«*ft 1 A»6 

u>ffiT-$.«9, uttwcii. j*xu>&. xxu>ffi, Hjyxu>=i, 
7°o ei^ en, u>s, x5 i i/>yit, hu/7i/>a. 

25 7 h7^f U>IW-t L^. 

r B # W L T H T «fc U 5S ± <0 m Ift at j > (i . 1 filli CO 1( tft ffi X 2 filli <D 
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;i/S, i&8 7 ^ tyfKtt^ftftTM^TSyS, i£»7 

i>;U^^->S, fiH7y^7$;l, y7/I, - hoi, zKlfeS^T* 

5 ^/f;i/7$/i, nhoS, St2U±©li©I 

rMLt^T*)J;^7;^r;Hj iLttt, 4-7^^^>x-3 
10 -xx;n, 3-^fJi/^f-3-^JH, 3 -^fj^f - 2 

4-^fJK>f-4-HJH> 8 -7^7 7 -"JUS. 8-7 

f^y^-8-^;H, 5 - T^JU^-tr- 4 5 - z^u^ 
•t-5-x;n, 6 -7^;u^\7°t-- 5 -=.)im. 6 -7^;i/^7°7 u - 6 
7 -7^;U^^x- 6 -x;H, 7 - 7^;U*£x- 7 -~;u 
15 S. 3 - : s9 D^y | Jf>7*D tf;H> 2 - y^D^yUf>xf il' 

r p j r qJ tip + q ©<i# 3 x&4 i^It L< , m\z 

Tpj Rtf Tqj CD $11 I, >T (p, q) = (1. 2) . (2, 

2) Xtt (3, 1) T*$>Z>Z. L ifiWi S L^. 

20 ruffldjfewtiffesnsttj tixu- mm, mm. mm^^mmm^, 
mm. ?x->m. m&mmofimmm. *?>z)i>*>m. 

P - h;^x>7^;^*>i? ^ #<7)7^;^*>^«ii&^7 ^x>. ?)i 
2 5 % # & 1* ft # # a r s . c: n e> co ft ^ it WRzttom <$ #j ti ^ -r n t> * 



WO 98/54167 



PCT/JP98/02291 



6 
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v^-+-y->. i;j:^\syy*)u~)ii/*^)ijL~-?-)im<Diim.mm^. - 
?-> ^e»2«tf B i 1 *?£l<w:i o#^b i "isiH«#-r*. fc^Tft^tt 

(III) *mx. -2 0ti^SM,^, jff*L<ttS[fi*»eiS«t©* 
j&T«#TJRj£3tt*e: ilcJ: (IV) 4^s:i^f§5. 

15 p-h;i/X>7x;i/*-;i/^-^ v^. ^>t? >7x^*^;U:t*:>S, *$>7s 
;^z;i/t + yi, MJ7;^o^^>7>;^-;i/^+yi^roxMr 

20 o. ) , ^^^^-^M©*;^^^*?* L^. 

fc*S. r #OT&<5fl<&tl (HI) tt. «fDH¥2 - 2 8 2 3 6 0^&«, 

«*¥4 - 5 o o 5 2 i ^««ti}Ett<z)yjffi»cmi;Ttta!i-r*c:«»:*«T 

#-5o r#lT*5ft&8l (III) IS, ft ft to (VII) £>757ffi£ 

2 5 K£ & X BUftT 5 C <h (Z «fc 0 SSiiSf Z> Z. t WT' £ Z . 
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fk£4*l (V) £7-fc h- h U;U. 3-9 J -to* -fV7'Df 

20 h'JOA. 3£{k#U £A^©$$Mi££}jnAT. {k£#l (VI) 
it 5Ct (3 J: 0. {k£fc (I) 

£fcfk&$ (I) li, fk&tt (V) t^>X7JUT f t HJS^ffSrr- h7 
th'D77>. ^□□7|x;i/A. 1, 2 - □ □ >4$0)ftttig . 
im^fcTK I" 'J 7-fe h*->7k^{k*^-t h U OA^^flH^cS5I:fi<J7 
25 5 J \UZ £ o T f§ 6 Z. <!: #T"£ •& . 
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(it*, Ar, R, X, p, q Rtf r tttfrE£BI*T»S. ) 

fb^^ (vim ±E*ixs*^jB3iae*o«jfift*a 

io (i) ©jsa^wcws^nstttt, ft&ti (i) 

mm. mmmcDmmmm. mm. z^>m. 77jn ; m^mm^mm 

15 fa (I) £>ft¥?£tt£Mi, ft£#J (I) £»tt3fc¥#tt»l£ 

a-w-r* $&. ft^tt (i) ^t^t^mmt^m^^y )i 

fic IP i * W ffl L T ft 53- * 'J T 5 d 1 1> T* * 5 . 
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25 
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(MMMJJ 3- (1 - 7 3i**)UW)iS>- 4-4 )D - 3-71- 
3-yb^D-f>H-Ji/-2-t>MI 




3 - 7 x 3 - (fcf^'j v>- 4 ->f ;U) - 1 , 3-5?fcFci-f> 
10 H-^-2-t> (0.88g : 3.0 Ommo 1 ) . 7i^fib7*D$F 
(O.57g:3.05mmol) U 0 A ( 0 . 9 0 g : 6 . 

5mmo 1 ) £7iz h'h'J^ (3 0ml) 4 1 , MSSTfc 7 R#|BJfli# Lfc. 

W\ >^nD**>TftlfctlU tKM. 

J-)V = 1 0 / 1 ) Ctf U SM^iLT 3 - ( 1 -7i*^k^'J 
v 5 > - 4 - -f - 3 - 7 x - )V - 1 , 3-v ? tHp-r>H-;u-2-^- 
>^0.93g (JRSp 7 8%) Hfc.' *^TCl©t»* (0. 2 g) SrftftTX 
^JU (0.5ml) KjgtffU ^m<D4$ft&ft7K^-@f$?X^JUjg$£ 

(o. i 7 g) 

ft/ft : 1 9 0 . 0 - 1 9 1 . 5 V 

'H-NMR ( C D C 1 3 ) <5 : 1.08-1.18 ( 1 H. m) , 1.5 
2-1.69 (3H, m) , 1.9 5 - 2.0 9 ( 2 H, m) , 2.49-2. 
25 60 ( 3 H, m) , 2.70-2.76 ( 2 H, m) , 2.91-3.03 

( 2 H. m) , 6.92 (1H, d, J = 7 . 9 4 H z ) , 7.04-7.4 



WO 98/54167 



PCT/JP98/02291 



7 (1 3H, m) , 8.5 4 ( 1 H, s). 
MS m/z : 3 9 7 ( C j i H ■> s N 2O + H) . 

(HMff42) ( + ) - 3 - [ (S) - 1 -7x*5P )l/KD U v?>- 3 --f 
- 3-711^-1. 3-ybh'D-f>h'-^-2-t> 
5 3-7x^-3 - [ (S) - Mu U v>- 3 -1, 3-yk 

F P-f > H-JU- 2-t> (0. 0 9g : 0. 3 2 mm ol) , 7i^f^ 
hvl/-h (0.09g:0.32mmol) Rt/^Tki^^* U "7 A (0. 
09g:0.64mmol) ^Tth-h'JJl' (10ml) )l^Tf3 

10 Mfcmmi- h U CAl:i D&fciL/c. v ^ p □ ^ * > £MJ±^£ 

L.T#6ttfc^g/tl£#IjXTL C (MF^M : > /Mx^l^ 1 

/3) laOIISL, %LMit-&toZ&&M*t LI 0. 0 8 g (i|X* 6 8 

%) 

: 8 2.0 - 8 3.0t (KM) c 
15 [ a ] d 2 5 - 5 : + 4 7 . 2 0 (C = 0.35, CHCh) . 

'H-NMR (CDC 1 -.<) 6 : 1.6 5 - 1.7 6 ( 1 H , m) , 1.9 
1-2.01 ( 1 H , m) , 2.21 (111, t , J = 8. 5 5Hz) , 2 . 
3 5 ( 1 H , eld, J = 1 6 . 4 8 , 7 . 9 4 H z ) , 2.55-2.74 
( 4 H. m) , 2.80-3.01 ( 2 H . m) , 3.5 2 - 3.6 4 ( 1 H , 
20 m) , 6.93 ( 1 H. d , J = 7 . 9 3 H z ) , 7.0 4 - 7.4 4 ( 1 3 
H, m) , 8.5 3 ( 1 H, m) . 

MS m/z : 3 8 3 (C »H»N iO + H) . 

(MMMJD (-) -3- r (S) -l-7 x7-f^eD'Jy>-3-^ 
JU - 3 - -7 x - jk - 1 ■ 3 - v b H P rf > K - ^ - 2 - * > 
25 (-) - 3 - 7x-JU- 3 - [ (S) - t°P'J ->*>- 3 ~--f ;U] -1, 

3-yth'D'f>HI'-2-t> ( 0 . 2 6 g : 0 . 9 3 m m o 1 ) > 7 
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i^fJl'hyp-h (0.28g: l.OOmmol) . U OA 

(0. 2 1 g : 1.50 mm o 1 ) £7"fe h-h'JJl' (15ml) iM 

7K8fe&, HJ£ A fc«kO$£Ji bit. v7PP**>£MM£ 

TO. 2 6 g (M7 3 %) mtco 
MM: 144.0-146. 5C 
[a] d 25 ' 8 : - 1 6 0. 7 ° (C= 0. 4 0 , CHCh). 
10 'H-NMR (CDC 1 3) 6 : 1.38-1.51 ( 1 H . m) . 1.8 

5-1.98 (1H, m), 2.26-2.40 (2 H, m) , 2.43-2. 
4 9 ( 1 H, m) , 2.51-2.81 ( 6 H, m) , 3.50-3.62 
( 1 H, m) , 6.92 ( 1 H. d, J = 7 . 9 4 H z ) , 7.01-7.0 
8 ( 1 H, m) , 7.12-7.43 ( 1 2 H, m) , 8.25 ( 1 H, s ) . 
15 M S m/z : 3 8 3 (CjeHnNso+H) . 

iMMMAl (-) -3- [ (S) -1- f2- (2, 
>'/7 7>-5-^il) X^jkJ b°P U v>~ 3 ~-f ;i/] -3-7x-JU 
-1. 3-vbh'D-f >F-Jl/-2-t> 

(-) -3-7x^-3- t (s) - tfP U v>~ 3 - -1, 

20 3-> ; th'D<>K-jl'-2-:*> (0.20g : 0.72mmo 1) . 2 
- (2, 3-ytFO^/ , /77>-5-'f;i') X^jUhxU-h (0. 
2 5 g : 0 . 7 9 mm o 1 ) , U 7 A ( 0 . 4 0 g : 2 . 8 8 m 

mo 1 ) &7-b h 'J (10ml) '!'. MT'C: 2 IS (BUS # Lfc. ft 
itl^J^r6?&^7KzKlC*(-t. O □ o^;i/A (50ml, 20ml) T'ttliti L . 

25 *«tf£< Ji*g5»* 'J O AT«lt. > □ P &»BET«l3sLTfS 
b n^JSBItt * x 'J 73 7" f) 7 U V P T h 7' 7 7 w - (iSffllffi : * P P * 
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)ll±/*5> ;-)l= 5 0/ 1 ) fcftU *HflS'&«l*efi»»tt«»*i:L/ 
TO. 1 4 g (M4 3 %) mtz a 

It*: 2 0 1.5 - 2 0 4. 5t ($H?) 
[a] d 28 - 6 : - 1 3 1. 8 0 (C = 0.95, CHCh) . 
5 'H-NMR (CDC h) 6 : 1.41-1.50 ( 1 H, m), 1.8 

5-1.98 ( 1 H, m) , 2.25-2.80 (8H, m) , 3.14 (3 
H, t , J = 8. 5 5H z ) , 3.50-3.62 ( 1 H, m) , 4.52 
(2H, t, J =8. 5 5 Hz) , 6.66 (1H, d, J =7. 9 3 Hz) , 
6.85-7.08 (4 H, m), 7.21-7.43 (7 H, m), 8.1 
10 4 ( 1 H, s ) . 

MS m/z : 4 2 5 ( C 2 * H 2 8 N > O 2 + H ) = 

(mmms) (-) - 3-71-^-3 - r (s) -1- (3-71^ 

■7°a¥)l) b'DUyy-3-fJbl -1. 3 - 2. £ K □ -± > K -Jl - 2 - 
±> 

15 (-)-3-7x-;b-3-[(S)-t°P'J^>-3-<^]-l, 
3-vhHD-f>K-;i/-2-^-> (0. 28g : l.Olmmol) . 3 
- 7iZjP7°0 e;uyP 5 H (0.20g: 1.00 mm o 1) , mMmffc 
*U9A (0.42g : 3.00 mm o 1) & 7iz h - h 'J (20ml) 

20 ( 8 0 ml, 30 ml) TMlfflU zKSfcf£. U OAT'^i Lfc. 

h7-'7 7^- (^Htffit : ^*1t>/B1 : -$X^= 1 /3) I- i'i L . SEJiffc 
Stt£aft*gft1*t»*£LT0. 2 8g (M7 0 %) fSfc. 
fit* : 145. 0-147. 5 <C 
25 [a] .> 2T 2 : - 1 4 5. 6° (C = 1. 2 8, C H C I i) . 

'H-NMR (CDC 1:,) o : 1.42-1.51 ( 1 H , m ) , 1.6 
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8-1.80 (2H. m) . 1.84-1.97 ( 1 H, m) , 2.22-2. 
50 (4H, m) , 2.58 (2H, t , J = 7. 9 4 H z ) , 2.66- 
2.76 (2 H, m) . 3.49-3.59 ( 1 H, m), 6.91 ( 1 H, 
d . J = 7.93Hz), 7.03-7.41 (13 H, m), 8.46 (1 
5 H, s) . 

MS m/z : 3 9 7 (CnHnNso+H) . 

(mm.m6) (-) - 3- r (s) -1- (2 - 7i;^->xfjn 

'J > - 3 - ;H - 3- 7x-^-l. 3-ybHa-f>H-il/-2- 

10 HM0iJ 5 K^CT. (-) - 3-7x^-3- [ (S) -t*0'Jv> 
- 3 ;H - 1 , 3-ytHDO H — Jl/ - 2 - (0.28g : 1. 
0 1 mmo 1 ) M-^yat?!* h-)U (0. 2 1 g : 1. 0 Ommo 
1) £*JEJ&Si*T, aHfl:^*«eiftlSftttt»*i: LT0. 2 4 g (JR 

$60%) mtco 

15 M: 14 1.4-142. 5t 

[a] f i! :-140.4° ( C = 0 . 9 5 , CHCh) , 
'H-NMR (CDC 1 .i ) 6 : 1.47-1.56 ( 1 H, m) , 1.8 
7-2.00 ( 1 II , m). 2.3 4 - 2.4 3 ( 1 H . m), 2.48 (1 
H, t, J = 9 . 1 6 H z ) , 2. 72-2. 9 3 (4 H,m) , 3.52- 
20 3.6 4 ( 1 H. m) , 3.9 9 - 4.0 3 (2 H. m) . 6.83 ( 2 H, 
d, J = 7 . 9 4 H z ) , 6.89-6.94 ( 2 H, m) . 7.02-7. 
0 8 ( 1 H, m) , 7.21-7.42 ( 9 H, m) , 8.51 ( 1 H, s ) . 
M S m/z : 3 9 9 ( C « H * « N ■• O + 11) . 

(MMBJJ (-) - 3-7. xiik3- r ( S ) — 1 - ( 4-7xii_ik 
25 y±jk) fc:DUv>-3-<;H -1. 3 - yk H ■ u 4 > K-;U- 2 

> 
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nmm 4 izmcx* (-) - 3 - 7 x 3 - t <s> -tfpu> f > 

- 3 - 1 , 3-yth'D^> F-;i/- 2-t> (0.28g : 1. 

0 lmmo \) t4 - 7 x - ;i/7*5=-;|/ h z/ V- V (0.3 lg : 1.00m 

mo i ) t*Kfoz^T&mit%m*&^&nm%tvT o . 3 1 g 

5 (JR^7 4%) ntz. 

[ a] d 27 6 : - 1 2 9. 5 ° (C = 0. 80, CHCh) . 
'H-NMR (CDC 1 s) 6:1.47-1.64 (5H, m), 1.8 
4-1.98 (1H, m) , 2.20-2.50 (4 H, m) , 2.54-2. 
60 (2 H, m) , 2.73- 2.80 (2H, m) , 3.49-3.62 
10 ( 1 H, m) . 6.92 ( 1 H. d , J=7.32Hz), 7.02-7.4 

1 ( 1 3 H, m) , 8.3 0 ( 1 H, s ) . 
MSm/z : 4 1 1 (C2 8H3 0N2O + H) „ 

(mmms) (-) - 3- r (s) -1- r3- (2. 3-ybFo^> 

'/77>-5--fJl/) 7°Pfc:;H b!P'Jy>-3--f;l/l -3-7i^ 
1 5 -1. 3-ybFD^>H-^-2-^->a iii 

T*ffiM4iZmCT. (-) -3-71^-3- [ (S) -t'DiJyy 

- 3 - -f ;U] -1, 3 - v t K a-f > K-^ - 2 - -t > (0.28g: 1. 
Olmmol) t3 - (2, 3 - v b K □ ^ > 7* 7 7 > - 5 - -f JU) 7* □ 
fJI/hyl/-h (0. 3 7 g : l.OOmmol) <h £ S T . >-Oy 

20 -7mt£>y>)*0. 3 7 g (JR^6 7 %) 

"H-NMR ( C D C 1 3) r5 : 1.42-1.52 ( 1 H , m) , 1.6 

4-1.75 ( 2 H , m) , 1.84-1.97 (1 II . m ) , 2.21-2. 

5 4 (6M, m) , 2.6 5 - 2.7 4 ( 2 H, m) , 3. 1 4 ( 2 H, t , 

J = 8 . 5 5 H z ) , 3.4 7 - 3.5 7 ( 1 11, m ) , 4.52 ( 2 H , t . 
25 J = 8. 5 5Hz) , 6.66 ( 1 H, d, J = 7. 9 4Hz) , 6.82- 

6.97 (3H, 111) . 7.07 ( 1 H . t . J = 7 . 3 2 H z ) , 7.20 
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- 7. 4 2 (7 H, m) , 7. 9 1 ( 1 H, s ) . 
MS m/z : 4 3 9 ( C •> g H 3 « N 2 O 2 + H ) . 

m^tbxo. 3 2 gilt. 

1 13.0-1 14. 5t (#fl¥) 
[a] D 2 7 7 :-7.7° (C=0.96, CHCh) , 
(IM9J (-) -3- f (S) - (4-*?fr*>T- 3-X.-)V) 
10 eg 'J i?>- 3 --f ;H - 3-7i^-l. 3 - yb . H > K-;i/- 
2 -:*> 

HSS^J4H^I;T> (-) - 3-7i^-3 - [ (S) -fD'Jv> 

- 3 - 1 , 3 - yt KcK > - 2 (0. 1 7 g : 0. 
6 1mmol) t4-^fJl/-3-^>f>-l-'f^b->l/-^ (0. 

15 1 6 g : 0. 6 0 mmo 1 ) ££EJSa-tfT&Bffc£ft&efe*8flttt&* 
tLT0.05g (1RSP2 5%) fife. 
K£ : 144. 5-146. 5t: 
[a] ,> 2B ' : - 1 6 1 . 9° (C = 0. 37, CHCh) . 
'H-NMR (CDC 1 3 ) «5:1.38-1.51 ( 1 H. m) , 1.5 
20 9 ( 3 H, s ) , 1.66 ( 3 H , s ) . 1.8 5 - 1.9 8 (III, m) , 
2.06-2.14 (2H, m), 2.20-2.49 (4 H, m) , 2.6 
9-2.79 ( 2 H . m) , 3.50-3.62 ( 1 H. m) , 5.03-5 
0 8 ( 1 H, m) , 6.93 ( 1 H. d , J = 7. 3 2Hz) , 7.05- 
7.11 ( 1 H. m) . 7.21-7.43 ( 7 H. m) , 8.21 ( 1 H. 
25 s) . 

MS m/z : 36 1 (CnH».N»0 + H) . 
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(ilil 0) 3 - [1- [2 - (2, 3--/l:FD^>'/77>-5- 
±M kXUy>-3— fJ^fJH - 3-7i^Jb-l. 3- 



5 




7;U3f>m»^T, 2 -:**V- 3 -7HJH > H U > (0. 4 2 g : 
2.00mmol) Cfh7th'D77> (10ml) 
10 Tn-y^;i/U ^^7A-n-^\ + -tl->^^ (2. 5ml : 4. 0 Ommo 1 ; 1. 
6Mii) £ 2#IWj&U*T»-FU lll#P«1$#Lfc. N — [2- (2, 

3- yhh*o^>'/77>-5-fJW X^;U] 

;H— >l/-h(0.83g:2.00 mm o 1 ) CDx h7tKD?7> (1 
0ml) ?§«££}jnx., t h 7 t Ho7 v>il^T{3 1 . 5 mWMW Lfc. 
15 ?^i|l|t, J£j£^(;i7k-#aM{t7>^x7 7k£JjnA>^ □ (5 0 

ml, 2 0ml) TttbttSUfc. : J V UU * 9 yWl**Wfc. f*&0k&± h 

/3) fcftU ftKjgtbLfcMJi^OV h^77-f- (WT TTLCJ t 
20 MM^^K : dd/ ? >/ *9 S-)V= 2 0/1) Jb 8|i 7s ^ ^ h 

(R f : 0. 3 7) £fflS-t*»tB»£iBttLfc. 
'H-NMR (CDC h) 5:0.83-0.89 ( 1 H , m), 1.3 

4- 1.54 ( 4 H , m) , 1.72-1.80 ( 1 H . m), 1.86-1. 
9 3 ( 1 H. m) , 2.13 ( 1 H, d d , J = 1 4. 0 4 , 4.2 7 Hz), 

25 2.3 6 - 2.4 8 ( 3 H, m) , 2^61-2.67 ( 1 H, m) , 2.7 
7 ( 1 H , d , J = 1 0 . 3 8 H v. ) , 2.90 (III, d , J = 9 . 1 6 
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Hz), 3.15 ( 2 H , t, J = 8 . 5 5 H z ) , 4.53 (2H, t, 
J = 8. 5 5 H z ) , 6.67 (1H, d. J = 7 . 9 4 H z ) , 6.84- 
6.97 (3 H, m) , 7.05-7.11 ( 1 H. m) , 7.19-7.3 
8 (7H, m) , 7.9 8 (1H, s) . 

5 nztut&fgvi&wtwtJL?-)], (i5mi) 4m%.&<t*m— 

mmi-^fr (0.4ml) £JjP;t> JfcViTX-x^ (20ml) £iJ0*.fc. 

SttOfiUi?77fW-S 0. 1 7 g (JR* 17%) ntz, 
K£ : 1 3 6. 5 - 1 3 9. Ot (ftM) 
10 MS m/z : 4 5 3 (C30H32N2O2 + H) . 

'H-NMR (CDC 1 3) (5:0.99-1.07 (1 H, m), 1.4 
3-1.71 (4H, m) , 1.86-1.95 (1H, m), 2.18 (1 
H, dd. J = 1 3. 4 3, 4. 8 8Hz) . 2. 27 -2. 58 (7H, m) . 
15 2.7 8 - 2.8 2 ( 1 H, m) , 3.17 (2 H, t , J = 8. 5 4 H z ) , 
4.54 ( 2 H . t , J = 8 . 5 4 H z ) , 6.68 ( 1 H , d, J = 8.5 
5 H z ) , 6.83 ( 1 H . d , J = 8 . 5 5 H z ) , 6.88-6.95 
(2H, m) , 7.07-7.13 ( 1 H, m) , 7.21-7.47 (7H, 
m) , 7.9 7 ( 1 H, s ) . 

&&&vm%.tisT 0. 2 2 g mm 2 3%) ntzo 

m & : 2 1 4 . 0 - 2 1 8 . 0 "C (#fl?) 

MS m/z : 4 5 3 (Ciu H .1 jNsOj + H ) . 

iMMMJ 1) (-) - 3- r (S) -1- T2 - (4-?DCi7x-JU) 
25 'J y>- 3 JH -3-7x-Ji/-l. 

K-ik- 2 
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m&M4 CipCT, (-) - 3-71-^-3 - [ (S) -tTD'Jv> 
-1, 3-ytHD-f>F-Jl/-2-t> (0.26g:0. 
94mmol) , 2 - (4 DD7i-JH X^;U h V (0.2 

9g:0.93mmol) <fc 9 , 3llE<t£#) £ £ t T 0 . 1 9 g 

5 (iR* 5 0%) t#feo 

M: 133. 5-134. 5"C 
[a] ,> 27 3 : - 1 4 3. 4 ° (C = 0. 9 3, CH 2 Ch) . 
'H-NMR (CDC 1 3) 6 : 1.34-1.54 ( 1 H, m) , 1.8 
0-1.98 (1 H. m) , 2.2 2 - 2.7 8 (8 H, m) , 3.38-3. 
10 7 0 ( 1 H, m) , 6.9 2 ( 1 H. d , J = 7. 3 2H z) , 6.9 6- 
7.14 (3H, m) , 7.16-7.50 (9H, m), 7.66-7.9 
4 ( 1 H, b r s ) o 
MS m/z : 4 17 (C»H»CI N*0 + H) . 

(mmm 12) (-) -3 - r cs) -1- T2 - (4-^ h* ->7x- 

1 5 )V) X^)l] eDUyy-3-f^] - 3- 7i- )b-l. 3-ykFD 
1 > K-^- 2 

H»g(W4 tCipUT. (-) - 3- 7I-JI-3 - [ (S) -fcfP 'Jv> 
- 3 - -1, 3--/tFD-f>F-il'-2-t> (0.28g: 1. 

Olmmol) , 2 - (4-^h*y7i-M If^hi/lz-h (0. 
20 31g:1.00mmol)«fcO. *ffi<k^*€:iKiattt»*i:LTO. 1 7 
g (JR*4 1 %) f#7Co 

135. 6-136. 5*C 
[ a ] „ ' H " : - 1 4 8 . 5 0 (C = 0 . 9 6 , C H C 1 .0 . 
'H-NMR (CDC 1 a) <5 : 1.3 2 - 1.5 4 (III, m) , 1.8 
25 0 - 1.9 8 ( 1 H , m), 2.18-2.82 ( 8 H. m), 3.38-3. 
6 4 (111. m) , 3.77 ( 3 I I , s ) . 6.80 ( 2 H , d , J = 8 . 
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55Hz), 6.92 (1H. d, J = 7.94Hz), 6.94-7.12 
(3H, m) , 7.14-7.48 (7H, m) , 7.90 (1H, s) . 
MS m/z : 4 13 ( C 2 7 H 2 » N 2O 2 + H) . 

(mw.m 13) (-) - 3- [ (s) -1- r 2 - (4 -^Wi-ji/) 

Xgijk3 hfP 'J v>- 3 --f M - 3 - 7iUl/- 1 . 3-S?bFa*f> 
K-JU- 2--:*> 

HM^4H2pi;T, (-) -3-7x~;i/-3- [ (S) -t°D'Jv> 

- 3--f;U] -1, 3 -i?k KD-f > 2 -:*> (0.28g : 1. 
0 1 mmo 1 ) > 2 - (4 - * 7 x ~ x^;i/ h *>U - h (0.3 
Og: 1.0 5 mm o 1 ) «fc 0 , £JHfc£«8j£l£i6ttt&;fc£ LT 0. 2 1 g 

(JR^ 5 2%) f#fco 

K,& : 1 3 8. 0 - 1 3 9. 5 *C 
[ a] ,> 26 - 8 : - 1 5 4. 7 ° (C = 0. 94, CH2CI2). 

'H-NMR (CDC 1 3) <5 : 1.32-1.52 (1H, m) , 1.7 
6-1.98 (1H, m) , 2.10-2.85 ( 11 H. m) . 3.36- 
3.70 ( 1 H. m) . 6.92 (1H, d, J = 7 . 9 4 H z ) , 6.94 
-7.16 ( 5 I-I , m) . 7.18-7.48 ( 7 H , m) . 7.99 ( 1 H . 
s ) . 

MS m/z : 3 9 7 ( C 2 7 H 2 ■ N 2 O + H) . 

(«#']! 4) (-) - 3- 7X- JI/-3- f (S) -1 

- T2- (2. 3 - yb h'a^>'/77>- 5 - -f J I/) x^;U b'a'Jy 
> - 3 - )U1 - 1 ■ 3-yb F D-f>F-Jl-2-t> 

HffiffUfclPfcT. (-) - 3- (4-i/DD7i-^) - 3- [ (S) 

- £ □ U v > - 3 - -f JH -1. 3-ytHD'f>H-JI'-2-*> (0. 
32g: l.OOmmol) . 2 - (2. 3-yk h'o^>'/77>-5 

- -f ;U) ifjb h/Hh ( 0 . 3 5 g : 1.10 mm o 1 ) «fc 0 . 3*188 ft 
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&<fc£efeteBte«&*£UTO. 2 5 g (iR^5 3%)'#fc. 

|» ,6 : 181. 0-183. Ot: 
[a] d 26 - 4 : - 1 5 2. 8 ° (C=0. 92, CH 2 Ch) . 

'H-NMR (CDCh) 5:1.28-1.46 (1H, m) . 1.7 
6-1.96 (1H, m) , 2.20-2.78 (8H, m) , 3.15 (2 
H, t, J = 8. 5 5Hz) , 3.34-3.56 ( 1 H, m) , 4.53 
(2H, t, J = 8. 5 5Hz) , 6.67 (1H, d, J = 7. 9 4Hz) , 
6.80-7.00 (3 H, m), 7.02-7.12 (1H, m), 7.1 
6-7.46 (6 H. m) , 7.70-7.96 ( 1 H. brs). 

MS m/z : 4 5 9 (CjiHj.C 1 NiOj+H) . 

(Ill 15) (-)-3-r(S)-l-[2 - (4--hQ7i-Jl/) 
X±jl/| k'D | Jy>-3--fJH - 3- 7i^-l. 

HSS0J4 (-) - 3-7i^-3 - [ (S) -tfP'J^> 

- 3-f )V] - 1 , 3-ytHo^> 2 (0.42g : 1. 

5 0 mm o 1 ) > 2 - (4 - ~ h P 7i-iH X^;H— > U- h (0.7 
2g: 2.25mmol) iO, M{b£tt«:*£Bttt»*<!: LT 0. 3 0 g 
(i|X^4 7 %) fffc. 

St * : 195. 5-197. Ot: 
[a] d 27 - 1 : - 1 4.2. 1 ° <C = 1. 0 4. CH*C 1 i) . 

'H-NMR (CDC 1 a ) (5: 1.31-1.54 ( 1 H . m) , 1.8 
0-1.98 ( 1 H, m) , 2.2 2 - 2.8 9 ( 8 H. m) , 3.41-3. 
.6 4 ( 1 H , m) , 6.91 ( 1 H , d . J = 7 . 3 2 H z ) , 7.00- 
7.0 6 (1 H. m) , 7.13-7.47 (9H, m) , 8.11 (2H, 
dd, J = 6 . 7 1 , 1.83Hz), 8.45 (1H, s ) . 

M S m/z : 4 2 8 ( C 2 « H 2 « N » O a + H ) . 
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iMMMJ 6) (-) -3- f (S) -1- T2 - (4-75;7x-^) 
x^;H \L u 'J v>- 3 -< M - 3-7i^-l. 3-ybh'aO 
K-Jl/- 2 -:*> 

mffi.m \ 5Tf#fc (-) - 3- [ (S) -1- [2 - (4--h07i 
5 X^jl/] tfD U 5?>- 3 ~ 3 -7i-^~ 1 , 3-ytH 

□ -f > H-;i/- 2 (0. 38g : 0.89mmo 1) fel OX/155? 

"7AKi (0. 0 2 g) , ll^M (1.8ml) #ixT« X^/ 1 -^ 
(10ml) *££&JQLfc#6>£^TT3l5P B 1fll#Lfc. 10 

i>£ Affile £iigiJU, x*y-;i/T*8fc#&. «ffi*«JETiRffiL 

15 0. 2 2 g (iR^6 3 %) ft fc. 

Kj& : 220. 0-221. Ot: 
[a] o 1 " 6 : - 1 4 7. 5° (C=0. 2 4, CHCh) . 
'H-NMR (CDC 1 3) <5 : 1.34-1.54 ( 1 H. m) . 1.8 
0-2.02 ( 1 H, m), 2.18-2.82 (8H, m), 3.30-3. 
20 70 (3 H, m) , 6.50-6.68 ( 2 H, m) , 6.84-7.02 

(3 H. m) . 7.03-7.14 (1H, m), 7.20-7.54 ( 7 H, 
m) , 7. 7 4 ( 1 H, s ) . 

M S m/z : 3 9 8 ( C 2 « H 2 7 N 3 O + H ) . 

IMMM±JJ (-) - 3- r lsj -1- f2- (4 -->'/^ju7 5 y 

25 7xXjU) XjFJkJ tfP 'J £✓>- 3 ~-f jkJ - 3-7xXJU-l. 3 - y 
bh'a-f>h'-^-2-t> 
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mmm 1 6Tite>n£ (-) - 3- c (s) -1- [2 - (4-7sy 

7x-Ji/) x^jH tra u v>- 3 --r;u] - 3- 7i-^-l, 3-v 
tFD^>H-JH2-t> (0. 2 2 g : 0. 56 mm o I) , tfUU"? U 
> (0.3ml) , 10 %^7y^AfiSM (0. 0 5 g) . 1 
5 (1.1ml) #^ET» J—)V (10ml) r&j&f. zkMiftT^U 

6gffc. ££££ 1 5 %7K^{fc^- h U ^A^rJPA, ^DD*)^Tilti 

;|/X-f^TM« ftftft. 3Eg{fc£tt£0. 0 9 g (W3 6%) ftfco 
SI* : 173. 5-175. Ot: 
[ a ] i) 28 - 3 : - 1 4 4 . 2 ° (C = 0. 59, CH»Cli) . 
15 'H-NMR (CDCh) <5 : 1.34-1.54 (1H, m) , 1.8 

0-2.02 (1 II , m) , 2.18-2.84 (811, m) . 2.89 (6 
H. s ) , 3.3 8 - 3.7 0 ( 1 H. m) . 6.66 ( 2 H. cl . J = 9 . 
16 Hz), 6.91 ( 1 H , d , J = 7 . 9 4 H z ) , 6.94-7.12 
( 3 H, m) , 7.16-7.48 (711, m) , 7.94 ( 1 H, s ) . 
20 MS m/z : 4 2 6 ( C 2 « H 3 . N » O + H ) . 

mmm is) (-) - 3- r (s) - 1- r 3 - (4 -^h^>^x_ 

M Zneik] b°a 'J : Jy- 3 - -f 2kJ - 3-7x-^-l. 3-ybH 
□ > H-JU- 2 > 
^««4(C«PI;t, (-) -3-7xXJl/-3- [ (S) -t°D'Jv> 
25 - 3 - -OH -1, 3-ytHP^>F-il'-2-t> (0.28g : .1. 
0 1 mmo 1 ) . 3 - (4-^ + y7iUH •fuMfrYi'V-V (0. 
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3 2 g : 1.0 0 mm o 1 ) £ D , ^.Mit^^ £ Mltftte t L T 0 . 4 1 g 
mm 9 7 %) f#fc„ 
[ a] » 20 ' : - 1 3 2. 0 ° (C = 0. 9 3 , CH2C 1 2) . 
'H-NMR (CDC 1 3) (5:1.32-1.51 (1H, m), 1.5 
5 6-1.78 (2H, m) , 1.78-2.00 ( 1 H, m) , 2.12-2. 
82 (8H, m), 3. 38-3. 64 (1 H, m), 3. 77 (3H, s) , 
6.79 ( 2 H , d, J = 8.55Hz), 6.92 (1H, d, J = 7 . 3 
2Hz), 6.93-7.15 (3 H, m) , 7.16-7.53 (7 H, m) , 
8.14-8.61 (1H, brs) . 
10 MS m/z : 4 2 7 ( C 28 H 30N 2O 2 + H ) . 

cmmm 19) ( + ) - 3- r ( s ) -1- r 2 - (2. 3-ytFD 

2 >~ 5 -4 )V) X^;H k'DUy>-3--f)M -3 - (2- 

ejjj£2k) - 1 . 3 - v fc H □ y h - )i - 2 - * y 

■$mm$ izmcx. (+) -3 - (2-fUyiH - 3- [ (s) - 1? 

15 DiJy>-3--fJH -1, 3 - vt HD-T > 2 (0. 1 

lg:0.40mmol) . 2 - (2, 3-yk Hd^> , /77>-5- 
-f X^JL/ h->U— h (0.13g:0.40 mm o 1 ) & K> s &Mita 

M%#&nmwt it o. o 9 g (M5 2%) mtz. 

[ a ] ., 2 8 • - : + 3 5 . 6 ° ( C = 0 . 6 2 , CHiCh) o 
20 'H-NMR (CD C 1 .) 6 : 1 . 7 1 - 2 . 1 6 ( 2 H . m) , 2.2 
0-2.93 ( 8 H , m) . 3.13 ( 2 H, t . J = 8 . 5 5 H z ) , 3 . 
57-3.84 ( 1 H, m), 4.51 ( 2 H , t , J = 8 . 5 5 H z ) , 
6.65 ( 1 H, cl , J = 7 . 9 4 H z ) , 6.7 3 - 7.0 7 (4 H, m) , 
7.08-7.30 ( 2 H , m) , 7.31-7.49 ( 2 H , m) . 7.5 
25 5 - 7.7 1 ( 1 H , m) , 8.19-8.55 ( 1 H , brs), 8.57 
-8.70 ( 1 H, m) o 
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MS m/z : 4 2 6 ( C * 7 H ■> r N 3 O 2 + H) 0 

(mmm 2 0) (-) -3- r (s) -1- [2- (2. 3-^bFp 

^>'/77>-5--f^) X±ikJ eD'Jv>-3-<;t/] - 3- (2- 
hi 'J v Jl/) - 1 , 3 - 2 b if □ d > H ~ 2k ~ 2 - ^ > 

5 nmwiizmcT. (-) - 3- -3 - [ cs) -e 

□ ij V> - 3 --f -1, 3-ykFD<>F-^-2-t> (0.1 
5g:0.54mmol) . 2 - (2, 3-yk Fo^> 1 /77>-5- 
-f JU) X^;U (0. 1 7g : 0. 54 mm o 1 ) 0 . ^mb£ 

*$#S»*»iLT0. llg (JRSfU 7 *) Hit. 
10 [a] o 28 ' 6 : - 7 0. 5° (C= 1. 0 8. CH 2 C 1 2) . 

'H-NMR (CDC 1 3) 6:1.43-1.66 ( 1 H, m) , 1.7 
5-1.98 (1 H, m) , 2.12-2.92 (8 H, m), 3.12 (2 
H, t , J = 8. 5 5 H z ) , 3.26-3.87 ( 1 H. m) , 4.51 
( 2 H, t, J = 8.55Hz), 6.48-6.75 ( 1 H. m) , 6.7 
15 7-7.08 ( 4 H, m) , 7.09-7.27 ( 2 H . m) , 7.29-7. 
47 ( 2 H, m), 7.60 (1H, dd, J = 7 . 9 4 , 7.32Hz), 
8.34-8.67 (2 H, m ) . 
MS m/z : 4 2 6 ( C ■> - H 1 N » O , + H ) . 

(HI 21) (-) z_3_z [ LSJ -1- [ (3-^V-3-7i- 
20 jk) 7°ae;H e □ U v >- 3 - < Ik] - 3-7x^-1. 3-vbH 
□Li > K-Jl/- 2-*> 

mmmsizmcT. <-> - 3- 71^^-3 - [ <s> -eo'jv> 

- 3 - -f ;H - 1 , 3-ykHD-f >h'-iH2-^> (0.28g: 1. 
0 1 mm o 1 ) v ^- ^OD7 , Db'^7i/> (0.20g: 1.2 mm 
25 o 1) «k0. *li{t^« LT0. 0 3 g (M7%) »fc. 
[ a ] n 25 ' * : - 1 0 4 . 3 ° (C=0. 50, CHC 1 «) . 
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'H-NMR (CDC 1 3) 5:1.50-1.62 ( 1 H, m), 1.9 
0-2.04 ( 1 H. m) , 2.40-2.54 (2H, m) , 2.84-3. 
03 (4H, m) , 3.17-3.23 (2H, m) , 3.55-3.68 
(1H, m), 6.95 (1H, d, J = 7.32Hz) , 7.06 (1H, 
5 d, J = 7. 3 2 H z) , 7.24-7.58 ( 1 0 H. m) , 7.91 (2 
H, d, J = 7.32Hz), 8.63 (1H, s). 
MS m/z : 4 1 1 ( C 2 ?H 26 N 2O 2 + H) . 

(mmm22) (-> -3- r (s) -1- [2- (4-/h^->7i/ 

x^;H e d U v>- 3 ziA 2kJ - 3 -7iUh 1, 3-yk H 

10 P-r > k-ju- 2 -^-> 

nmmi c^ct, (-) - 3-71-^-3- c (s) -enuv> 

- 3 - -f ;P] -1, 3 - i> t K O -f >. F — )V - 2 - * > ( 0 . 2 8 g : 1. 
0 1 mmo 1) , 2 - (4-^ + y7iy + -» x^;U h U- h (0. 
33g: l.OmmoD.id, Mft€r B mti&mm t LT 0 . 2 
15 6 g (M 6 0%) mtz, 

M& : 147. 8-149. 3 *C 
[ a ] o" ' : - 1 3 1 . 7 ° ( C = 0 . 6 1 . CHCh) . 
'H-NMR (CDC1.0 6:1.41-1.53 ( 1 H , m), 1.8 
6-1.99 ( 1 H , m) , 2.35 ( 1 H , dd, J = l 5.26, 8.5 
20 5 H z ) , 2.48 (1H, t, J = 9. 1 6Hz) , 2.67-2.88 
( 4 H . m) , 3.53-3.62 (III, m) . 3.75 ( 3 H, s) , 
3.94 (III, d , J = 6 . 1 0 H z ) , 3.96 (III, d , J = 5 . 4 
9Hz), 6.7 5 - 6.8 2 ( 4 H , m) , 6.92 ( 1 H, d , J = 7 . 
9 4 H z ) , 7.06(1H, t , J = 7 . 3 2 H z ) , 7.21-7.42 
25 (7 H. m) , 7. 8 8 ( 1 H, s ) . 

M S m/z : 4 2 9 ( C •- » H 3 * N ■> O + H ) . 
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(mm.M23) (-) -3- r cs) -i- [2- u-^;P7x/^ 
v) x^;H u v>- 3 --r ;U -3-7xx;u-i, 3-^fcEn 
> H-;i/- 2 -^-> 

I^Sfi^J 4 ClZpCT. (-) - 3-7x^-3- [ (S) -t°DU^> 
5 — 3 — -1 )l] — 1, 3 - y t F □ i 1 > H — ^ - 2-*>(0.28g:l. 

0 1 mmo 1) v 2 - (4-/f ^7i/ + y) x^;i/ h i/V- V ( 0. 
3 1 g : 1. Ommo 1 ) «fc 0 . £JS{fc£ii&£:afe<8IM4*5*£ IT 0 . 2 
2 g (JRS$S 5 4%) mtzo 

: 1 5 7. 5 - 1 5 9. Ot 
10 [a] d 27 0 : - 1 3 9. 0 ° (C=0.62, CHCh) . 

'H-NMR (CDC 1 3) (5:1.41-1.53 ( 1 H, m) , 1.8 
6-1.99 (1H, m) , 2.27 ( 3 H , s ) , 2.35 ( 1 H , d d , 
J = 1 5 . 26, 8.55Hz), 2.42-2.49 ( 1 H , m) , 2.6 
8-2.89 (4 H. m) , 3.53-3.59 ( 1 H, m) , 3.95-3. 
15 99 ( 2 H , m) . 6.73 ( 2 H , d, J = 8 . 5 5 H z ) , 6.92 

(1H, d, J = 7 . 9 4 H z ) , 7.02-7.08 ( 3 H , m) , 7.2 
1-7.42 ( 7 H , m) , 8.08 (1 II , s ) . 
MS m/z : 4 13 ( C ■- 1 H 28 N ■> O + H ) . 

(MMMAA) ( + ) - 3-^>v^-3 - r (S) -1- f2 - (2, 
20 3 -ybHD^/'/77>-5--fil/) X^JH b: □ U v > - 3 - d JkJ 
-1, 3--7bHD-(>F-il/-2-t > 

m'&M4\zmCT. ( + ) -3-^>vJU-3- [ (S) -t?o'Jv> 
- 3 - -f ^] -1, 3-ytHDOF-iH2-*> (0.05g:0. 

1 8 mm o 1 ) , 2 - (2, 3 - v t K D ^ > V 7 y > - 5 - -f )l) If 
25 ;Uh^l/-h(0.06g:0.2 mm o 1 ) «fc 0 , t£Si<fc£ 1*1 

*tlT0.05g (1R8P 6 0%) f9fc. 
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M£ : 187. 2-189. Ot: 
[a] d 28 - 3 : + 3 4. 3 ° (C = 0. 34, CHCh) . 
'H-NMR (CDC 1 s) 5: 1.50-1.76 ( 1 H, m) , 1.8 
0-2.02 (1 H, m) . 2.22-2.76 (6H, m) . 2.78-3. 
06 (3H, m) , 3.07-3.34 (4 H, m) , 4.53 (2H, t , 
J = 8.55Hz), 6.61 (1H, d, J = 7.94Hz), 6.67 
(1H, d, J = 7. 9 4H z ) , 6.76-6.92 (3 H, m) . 6.9 
4-7.16 (6H, m), 7.18-7.33 (2H, m). 
MS m/z : 4 3 9 (C 29H30N2O2 + H) . 

cmmm2b) (-) -3-^>v;p-3- r ( s ) - 1 - r 2 - (2, 

3-ykHD^>777>-5-^l^) ^±M b°D 'J v>- 3 --f 
-1. 3 - vfc HP-f > H-jU- 2 

nmm2 4i:2Pct, (-) -3-^0 3 - [ cs) -touv 

>- 3 -1, 3-ytFDOF-J^2-*> (0.05g: 

0 . 1 8 mm o 1 ) . 2 - (2, 3-ybh'D^> , /77>-5-'fil/) 
X^;i/ h h (0.06g : 0. 19mmo 1) £ <0 . Mit^t) 

*fi*SStt»* tl/TO. 0 3 g <«sp 4 5 % ) 
§4,6 : 1 8 4. 5 - 1 8 5. 8 "C 
[a] ,> 27 3 : - 7 2. 2° (C = 0.28, CHCh) . 
'H-NMR (CDC 1 3) a : 1.86-2.08 (2H, m) , 2.1 
2-2.36 ( 2 H , m) . 2.40-2.72 ( 4 H . m) , 2.74-2. 
9 9 ( 3 H . m) , 3.01-3.34 ( 4 H , m) , 4.53 ( 2 H. t . 
J = 8 . 5 5 H 2 ) , 6.63 (1H, d , J = 7. 9 4Hz) , 6.67 
(1H, d , J = 7 . 9 4 H z ) , 6.76-7.18 ( 9 H . m) . 7.2 
0-7.26 ( 1 H. m) , 7,39 ( 1 H. s ) . 
MS m/z : 4 3 9 ( C » , H , ™ N , O , + H ) . 
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(mmM2 6) (-) - 3 - f (S) - 1 - T2 - (6-^Jk'Uy> 

-2-^ov) x^;i/3 eg u y>- 3 — r jui -3-7x-;i/-i, 3- 

i?b: KD-f > - 2 -:*> 
HJ&fiMK^CT, (-) - 3-7i^-3 - [ (S) -tTP'J> f > 
5 -3-<;H-l, 3-ytFo^>F-Jl/-2-t> (0. 10g : 0. 
3 6mmo 1 ) . 2 - (6-*^- 2 - bfU S^U) h 2^ L — h 

(0.11g:0.37mmol)J:D 1 &Si{fc£&£#i.fl4&« t LT 0 . 

1 2 g (M 7 9%) '&tz. 

[a] o* 1 - 9 : - 1 4 6. 4° (C=l. 16, CHCh) . 
10 'H-NMR (CDC 1 3) <5: 1.24-1.46 ( 1 H. m) , 1.7 

4-2.06 ( 1 H, m) , 2.23-2.39 ( 1 H, m) , 2.40-2. 
53 (4H, m) , 2.58-2.92 (6 H, m) , 3.41-3.62 
( 1 H, m) , 6.77-6.95 ( 3 H , m) , 7.02 (1H, t , J 
= 7. 3 2 H z ) , 7.10-7.5 0 (8 H, m) , 8.27-8.58 
15 ( 1 H, b r s ) . 

MS m/z : 3 9 8 ( C 2 « H 2 7 N 3 O + H ) . 

(mmmz 7) (-) - 3- f (s) -1- f3 - (5-/^ 77>z 
2-^)1) -y'uMM b: □ U v>- 3 -A -3-7x-;u- i, 3- 
vbh'aO Kziikz 2-*> 
20 fSflfiflMfctpUT. (-) - 3 -7x-;U- 3 - [ (S) - If o U v > 
- 3 --f ;H - 1 , 3-ybh'D-f > K — ^- 2-t> (0. 07g : 0. 

2 5mmo 1 ) . 3 - (5-^^77>-2-<W -7°d tf;H->U 
-h (0.07g:0.25mmol) <k0. IkMit&fo & illltfttH t L T 
0. 0 5 g (»* 5 0%) »t. 

25 [a] 5 : - 1 3 3. 3° ( C = 0 . 4 8 , C H C 1 .0 « 

'H-NMR ( C D C 1 ,) (3:1.3 2 - 1.5 4 ( 1 H , m ) . 1 5 
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8-1.79 (2H, m), 1.80-2.02 ( 1 H, m) , 2.10-2. 
84 (8H, m), 2. 22 (3H, s), 3. 42-3. 68 (1H, ra) , 
5.80 (2H, brs), 6.92 ( 1 H, d , J = 7. 9 4H z ) , 7. 
07 ( 1 H, t, J = 7. 3 2 H z ) , 7.14-7.48 (7 H, m) , 
5 8.1 0 - 8.5 2 ( 1 H, brs) . 

MS m/z : 4 0 1 ( C % <> H 2 a N ■> O 2 + H ) . 

(III28J (-) -3- f (S) - 1 - T3- L6_ziA£ikO ^> 
z_2_zdLM ZO-gikJ b°n U v>- 3 --f jkj - 3-7xz;hi, 3 
—7 b HD-f > K-Jl/- 2 -*•> 

10 (-) -3-7x^-3 - [ (S) -1- [3- (6-^^;i/-2- 

- 2 - 7°D^->»U] - fcT P >J v>- 3 -1. 3-vfc 

b* p-f > K — 2-^> (0. 1 6g : 0. 38 mm o 1 ) «fc K) , ^f§fb 
^&«ltt««tl/T0.08g (JRi|S5 2%) fife. 

[ a ] d zs - 0 : - 8 4. 6 0 ( C = 0 . 8 2 , CMC 1 3) . 

15 'H-NMR (CDCh) 6 : 1.32-1.52 (1H. m) , 1.6 
7-1.95 (3H, m) . 2.14-2.54 (4H, m) , 2.50 (3 
H. s) , 2. 5 8-2. 8 1 (4H, m) , 3.3 3- 3.6 5 (1H, m) , 
6.77-6.94 ( 3 H , m) . 6.97-7.09 ( 1 H , m) , 7.1 
4-7.50 ( 8 H . m) , 8.59-9.51 ( 1 H , b r s ) <, 

20 MS m/z : 4 12 (CsjHuNiO + H) . 

(gJiM^_9J (-) ~ 3 - [ (S) - 1 - f2 - (S-*^JU77 >- 
2^_±M X±jkJ ea 'J ¥>- 3 - A JH - 3 - 7 x - )l- 1 ■ 3 - v 
h H P -f > H — ^ - 2 -:*> 
^MlHrtCT, (-) -3-7X-JU-3- [ (S) -fo'Jyy 

25 - 3 -< M - 1 , 3-vtKo>f>K-;U-2-*> (0. 1 3g : 0. 
4 7mmo 1 ) . 2 - (5 - *?-)l7 y > - 2-4)1) h>U- 
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h (0.13g:0.47mmol) =t0- MffcStt ****** £ LT 0 . 
0 9 g (JR$ 5 1%) ftfc. 

[a] d" * 4 :-120.9° (C=0.92, CHCh) . 
'H-NMR (CDC 1 3) 6 : 1.30-1.53 (1H, m) , 1.7 
5 5-2.01 (1 H, m) , 2.20 (3H, s) , 2.2 3 - 2.47 (2 
H, m) , 2.50-2.84 (6 H, m), 3.41-3.63 (1H, m), 
5.67-5.86 ( 2 H , m) . 6.92 ( 1 H , d . J = 7 . 9 4 H 2 ) , 
7.0 5 (1H, t , J = 7. 3 2 H z ) , 7.13-7.45 (7 H, m) , 
8.4 5 - 8.8 7 ( 1 H, b r s ) , 
10 M S m/z : 3 8 7 (CjiHnN.Oi+H) . 

. .(HH33 0) (-) -3- r (S) -1- [3- (77>-2-<;W 
2lPJ£2kj b°n U v>- 3 ;H - 3-7i^-l. 
> Unikz 2 - 

HjM'J 4 I^Ct, (-) - 3-7i-^-3- [ (S) -t°D'Jv> 
15 - 3 --f ;H - 1 , 3-ytFo-f>H'-Jl/-2-t> (0. 1 4g : 0. 
5 0 mm o 1 ) . 3 - (7 y > - 2 - -1 )l) 7" P t" Jl/ h ^ I/- h (0.1 
5g : 0. 5 5 mm o 1 ) «t 0 , gLMltfiW & lit fifiSI&tt** <t IT 0 . 1 
2 g (JR#6 3 %) fifco 
JK& : 1 7 5. Or (ttM) 
20 [ a ] .r 5 - 3 : - 1 4 2 . 3 0 ( C = 0 . 8 4 , C H C 1 ») . 

'H-NMR ( C D C 1 :,) 6:1.3 6 - 1.4 9 ( 1 H , m) , 1.6 
8-1.80 ( 2 H , m) , 1.8 3 - 1.9 7 ( 1 H, m) , 2.21-2. 
4 8 ( 4 H , m) . 2.5 8 - 2.7 3 ( 4 11. m) , 3.47-3.60 
( 1 H , m) , 5.94 ( 1 H , d , J = 3. 0 5Hz) , 6.25 ( 1 H . 
25 d d , J = 3 . 0 5 , 1.8 3 Hz). 6.92 ( 1 H , d . J = 7 . 9 3 H 
z ) , 7.05-7.10 ( 1 H , m ) . 7.20-7.41 (811. m) . 
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8.0 3 ( 1 H, s ) o 
MS m/z : 3 8 7 (C 2sH 2 6 N 2O2 + H) . 

(1imfll3 1) (-) - 3- r (S) -1- [2 - (3-/htv7i- 
JV) faiD U y>- 3 --i jk] -3-7X-JU-1. 3-ybHa 

5 > H-JU - 2 

M^J4 (-) - 3-7x^-3 - [ (S) -t'D'Jyy 

- 3 --f JH - 1 , 3 -5>fc H.P-f > 2 (0. 1 4 g : 0. 

50mmol) 2 - (3 h + y7i-il') X ^ ;i/ h ~> l" - h (0. 1 
5g:O.55mmol)J:0, ^Mit^m^^BMn t UT 0 . 1 2 g 
10 (iRSp 6 3%) 

[a] d 2S - 5 : - 1 5 2. 9 0 (C=1.65. CHCh) , 
'H-NMR (CDC 1 3) 5: 1.43-1.54 ( 1 H, m) , 1.8 
7-1.99 (1 H, m) , 2.30-2.84 (8 H, m) , 3.52-3. 
64 ( 1 H. m), 3.77 (3 H, s) , 6.71-6.74 (3H, m) . 
15 6.92 ( 1 H, d, J = 7 . 9 4 H z ) , 7.03-7.08 ( 1 H, m) , 
7.14-7.20 (1H, m) , 7.2 4 - 7.43 ( 7 H, m), 8.2 
1 ( 1 H , s ) . 
MS m/z : 4 1 3 ( C ■> -, H 7* N 2 O ■> + H ) . 

(MMM3_2) (-) - 3- f (S) -1- \ 2 - (3-bh'Dty7i 
20 XgJd eD U v>- 3 - 3-7i^-l. 3-y'bF 

> F — fr- 2 

mfaW 3 1 T» & tlfc (-) - 3- [ (S) -1- [2 - ( 3 - ;< h + 
X5NI/J fD'Jyy-3-<JH -3.-7l-^-l, 3~ 
vth'D-f>h'-;U-2-^> (0. 1 7 g : 0.40mmo 1) «fc 4 

25 7%^{t7k^^ (5mi) <Dm&^zi}mm.mr 2mmw-Ltz. i?>m% 



WO 98/54167 PCT/JP98/0229I 

33 

g (iR^5 3%) 

[a] d 26 - 7 : - 7 4. 9 ° (C=1.04, CHCh) . 
'H-NMR (CD CI 3 ) <5 : 1.70-1.74 (1H. m). 1.9 
5 0-2.02 (1H, m) , 2.28-2.43 (2H, m) , 2.60-2. 
83 (6H, m) , 3.51-3.57 ( 1 H, m) . 6.61-6.67 
<3H. m) , 6.91 (1H, d. J = 7.32Hz), 7.00-7.1 
1 (2H, m) , 7.20-7.42 (8 H, m) , 8.39 (1H, s). 
MS m/z : 3 9 9 ( C 26 H 26 N 2 O ■> + H) . 

10 (-) - 3- r (s) -1- \2 - (3--h o7x-;H 

x^JH ea'Jy>-3-fJH -3-7x_^-l. 3-ybh'Q-f> 
K — Jt/— 2-*> 

mmm4\zmcx. <-) - 3- 7x^-3- c <s> -fouy> 

- 1 , 3 - v t Fd-T > 2 - (0.28g: 1. 

15 Olmmol) 2 - (3--hD7x-iH x^;Uh>U-h (0.32 
g:1.0mmol)J:9. Mffcfctt* ">a y 7 <h IT 0 . 3 2 g («K^ 

7 5%) ftfc. 

[a] u 25 - 6 : - 1 0 4. 3 ° (C=l. 66, CHCh) . 
'H-NMR (CDC 1 3) 6: 1.43-1.52 ( 1 H, m) . 1.8 
20 5-1.98 (1H, m) ,.2. 33-2! 50 (2H, m) , 2.56-2. 

8 5 (6H, m) , 3.4 7 - 3.6 2 ( 1 H, m) . 6.93 (Hi d, 
J = 7 . 3 3 H z ) , 7.00-7.05 ( 1 H . m) , 7.22-7.50 

( 9 H, m) , 8.0 2 - 8.0 5 (2 H, m ) , 8.42 ( 1 H. s ) . 
iMMMAAl (-) - a- r LSJ -1- L2_z: (3-75 /7x-ju) 

25 X^JjJ t:a.Uy>-3-^Jbl - 3-7xrjl/-l. 3 - 2 £ tf a 1 > 
K — JU- 2— 
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mmmi earner. (-) - 3- [ (s) - i - [2- (3-rhD 

7iUb) x^ju] tr o u > f >- 3 -3-71^-1, 3-z? 

h HP'f > K-;i/- 2-t> (0. 08g : 0. 1 9 mm o 1 ) cfcO^llfb 
£4&£#BK«5K£ IT 0. 0 5 g (1RSP6 8K) 
5 [a] o 2 5 6 : - 1 2 3. 5 ° (C = 0. 9 0, CHC 1 s) . 

'H-NMR (CDC 1 >) <5: 1.40-1.65 ( 1 H, m) , 1.8 
5-2.02 (1 H. m) , 2.39-2.46 ( 2 H, m) , 2.61-2. 
81 (5H, m), 3.45-3.70 (3 II, m), 6.48-6.56 
<3H. m), 6. 91 (1H, d, J = 7. 3 3 Hz) , 7.00-7.0 
10 9 (2H, m), 7.23-7.43 (8H, m), 7.92 (1H, s) . 
MS m/z : 3 9 8 (C.iHj.NjO + H) . 

5) (-) - 3 - f (S) - 1 - \2 - 
7i-Jl/) X^-JH h'P 'J v>- 3 --f Jl/1 - 3-7xXJ|/-l, 3-^ 
h K p>f > H-J^- 2 -a-> 
15 HI^ 3 4 05 (-) - 3- [ (S) -1- [2 - (3-75/71^) 
X.^)l] fPUy>-3--fiH -3-71-^-1, 3-ytHD^> 
ji — 2-t> (0.05g : 0. 1 1 mm o 1 ) . 3 0X*^U> 
(0. 0 3 g) . (0. 0 1 g) fc«tl>V^/-^ 

(10ml) ©fi£tt***»8frF. M-?lH#IW«#Lfc. 

iM^i^ttTO. 0 5 g £f#fc. 
[ a ] ■>"• 1 : - 1 0 5 . 6 ° ( C = 0 . 6 9 . CHCli) . 
'H-NMR (CDC h) 6 : 1.4 2 - 1.6 0 ( 1 H. m) , 1.8 
25 5 - 1.9 9 ( 1 H, m) , 2. 2 7 - 2. 3 5 ( 1 H. m) , 2.40-2. 
4 7 (1H, m) , 2.5 3 - 2.8 3 ( 6 H, m) , 2.90 ( 6 H. s ) , 
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3.51-3.63 (1H, m) , 6.50-6.58 (3H, m) , 6.9 

0 (1H, d, J = 7. 9 4 H z ) . 7.02-7.15 (2 H, m) . 7. 
22-7.43 (7H, m) . 8.45 (1H, s) . 

MS m/z : 4 2 6 (CzsHs.NsO + H) . 

(mWM36) (-) -3- [ LSJ -I" f2- (3. 4— Z2L£2k 2 
xXJk) x^JH bf □ U 3 ik] - 3 - 7 x-Ji/- l . 3-yh 

Ha-f>K-JI/-2-:fr> 

|l«4l:fi;T l (-) - 3-71^-3 - [ (S) -fDiJy> 
- 3 -1, 3-yth'D'f>h , -Jl'-2-^> (0.09g : 0. 

32mmol) , 2 - (3, 4-y^^7i-W X^jUhi-U- h 

(O.10g:0.32mmol) iO> ^Mit^M £#HS54fcK <t b T 0 . 

1 1 g <JR$8 0 %) 

[ a ] d 2S - 4 : - 1 3 0 . 9 0 (C=2. 14, CHCh). 
'H-NMR (CDC 1 3) 6:1.52 ( 1 H . b r s .) , 1.97 (1 
H, b r s) , 2.2 1 (6H, S ) , 2.41-2.84 ( 8 H , m ) , 
3.60-3.63 ( 1 H. m), 6.87-6.94 ( 3 H. m), 7.0 
0-7.09 (2H, m) , 7.2 3 - 7.4 6 ( 7 H. m) , 7.82 (1 
H . s ) . 

M S m/z : 4 1 1 ( C 2 8 H s 0 N 2 O + H ) . 

mWM37) (-) -3- f (_S) -1- L2_= (3-^^7i-il/) 
XtF;|/1 ea'Jy>-3-^JU - 3- 7i:JP- i. 3-^bHa-O 
H — JU — 2 > 

£Jg0J4 dPST, (-) -3-7XXJU-3- [ (S) -t'D'Jy> 
_ 3 _ ^ ^] _ ! t 3 _ t h* P f > K - - 2 - * > ( 0 . 0 9 g : 0 . 
3 2mmo 1 ) , 2 - (3-^^71-^) x^;i/h->U-h (0.1 
0 g : 0. 3 2mmo I ) cfc «3 , «Ii{fc€?«lS:l|5fflWttK <h LT 0 . 1 1 g 
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mm 7 6%) ntz. 

[a] 0 !i - 4 :-131.6° (C=1.95. CHCls). 

'H-NMR (CDC 1 3) 6:1.53 (1H, brs), 1.95 (1 
H. brs). 2.30 (3H, s), 2.35-3.00 ( 7 H, m) , 
3.56-3.60 (1H, m), 6.91-7.18 (6H, m, 7.25 
-7.43 (8H, m) , 7.76 (1 H, s) . 

MS ra/z : 3 9 7 (ChHuNjO + H) . 

(mW>M3S) (-) -3- r (S) -1- 12- (3- ^fJI/7x^) 
7p_£2k] bTa 'J ; yy~ 3 nrQkJ -3-7i^-i. 
> H-;i/- 2 - :*> 

iMMI^i;!, (-) - 3-7i-^-3 - [ (S) -k'DUy> 
- 3 - 1 , 3-ytHo<> Y-)V- 2 (0.08g : 0. 

2 9mmo 1 ) , 3 - ( 3 - / ^)ly x ^JU) 7°D t°;U h -> U~ h (0. 
09g:0.29mmol)J;D, £S§fc£fo£#liM4fc35 <t LT 0 . 1 0 
g (M8 9 %) fife. 

[ a] o 2 '- 9 : - 1 2 8. 7 0 (C= 1. 8 5 . CHCh) . 
'H-NMR (CDC I 3) 6:1.50 ( 1 H , brs), 1.73-1. 
7 9 ( 1 H, m) , 1.93(1H, brs), 2.32 (3 H, s ) , 2. 

2 0 - 2.6 0 ( 7 H. m) , 2.76 (2 H, brs), 3.55-3.6 
1 ( 1 H. m) , 6.9 2 - 7.0 0 (4 H, m) . 7.06-7.18 (2 
H , m) . 7.2 2 - 7.4 4 ( 7 H . m) , 8.02 ( 1 H , s ) . 

MS ra/z : 4 1 1 (C hHj«N 2O + H) . 

(-) -3- r (S) - 1 - f (2. 3-ybHa^>'/ 

7 7>-5-<;u) *±M bia U y >- 3 ii/i -3-7x~;u-i. 

3 - v b H □ jC > H - )± - 2 - £ > 

( - ) - 3 - 7 x - )V - 3 - [ ( S ) ~ 1 . 
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3 -v 5 1 H □<> 2 (0. 1 1 g : 0.4 Ommo 1 ) , 2 , 

- 5 - ^)US.)U^>Vyy> (0. 1 5 g : 1 . 0 Ommo 1 ) , 

t^mit^msmm^- fuoa (o. 3 2 g : 1 . 5 ommo 1 ) . mwt 

(0.06g) Sf H7tHti75> (8ml) *^7&T 3 0#P«TM^ Lfc. 

ATttffl. fc*«**MJ£ATttJ*l/fc. £DP*;i/A£«£ 

£tt®U StxfjK'gtii. ftiftU ^Hft:£t»£0. 3 1 g#fc. 
fienfciliMI (0.29g:0.70mmol) KKKx^ (3 2 

io mi) ^ioA, sigsu ffi&Lfz&MAm&itvonzmwL, mm*- 

f^Tftfft, ftfilU Mfc£tt*0. 1 6 g (M-5 5%) f#fc 0 
Ifcjft : 216. 0-217. Ot 
[a] d 29 ' 9 : - 1 5 7. 1° (C=0. 52, CHCh) . 
'H-NMR (CDC 1 s) 6:1.3 2 - 1.5 0 ( 1 H, m) , 1.7 
15 2-1.96 ( 1 H, m) , 2.20-2.3 4 ( 1 H , m) . 2.37-2. 
46 (lH.m), 2.49-2.62 ( 1 H, m), 2.65-2.74 
( 1 H. m) . 3.16 ( 2 H . t . J = 8. 5 5Hz) , 3.24-3.6 
6 (3H. m) , 4.5 3 (2H, t, J = 8. 5 5Hz) , 6.6 7 (1 
H, d. J = 7 . 9 4 H z ) , 6.82-6.98 (2 H, m) , 7.01- 
20 7.1 4 ( 2 H, m) , 7.16-7.44 (7 H. m) , 7.81 ( 1 H, 

S ) o 

M S m/z : 4 11 ( C 2 ? H 2 0 N 2 O 2 + H ) . 

iMMMAOJ (- > -3- I" LS) -l- (2-b:J'J;U) b'D'Jy/ 
-3--HH - 3 --7.xn )l- 1 . 3 zl vJ : Ko-f > K-)U- 2 - * > 
25 *J6«3 9CHH;t, (-) - 3- 7x^^-3 - [ (S) -t'P'Jv 
> - 3 - <i )V) -1,3 - v 5 h K P -T > H - ;i/ - 2 - * > ( 0 . 1 0 g : 
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0. 3 6mmo 1 ) t fcf U V > - 2 - 7 )Vt t H (0.04g: 0.36m 
mol) AO, £JS{fc£tt£*£IMif&*i:bTO. 0 9 g (JR* 6 6 %) 

jg& : 178. 5-180. 0T: 
5 [a]o 2 77 :-170.8° (C = 0.7 1, CHCls). 

'H-NMR (CDC 1 3) 5: 1.31-1.52 (1H, m) , 1.7 
7-2.05 ( 1 H, m) , 2.25-2.40 ( 1 H, m) , 2.47-2. 
54 (1H, m) , 2.58-2.72 (1 H, m) , 2.76-2.84 
( 1 H. m) , 3.36-3.84 ( 3 H, m) , 6.92 ( 1 H, d, J 
10 = 7. 9 4 H z ) , 6.97-7.50 (10H, m) , 7.52-7.67 
( 1 H, m) , 7.78-8.20 ( 1 H, brs), 8.50 (1H, d, 
J = 3. 0 5H z ) . 
MSm/z :370(C24H 23 N3O + H)o 

(MMMA 1) (-) -a- r (s) - i - l°du^> 

15 -3--OH - 3-7i-Jb-l. 3-/kh'D-f>F-^-2-t> 
S««3 9i:»i:T, (-) - 3-7x^-3- C (S) -t?D'Jv 
> - 3 - -Ol/] -1, 3-ytFD-f/F-il'-2-t> (O.lOg : 
0 . 3 6 mm o 1 ) tt°U v>- 3 - 7^5* t F ( 0 . 0 4 g :0.36m 
mo 1) J; 0 v M{fc£tt£*SI^t»*fcLT0. 0 8 g («*6 1%) 

20 

fflJ^s : 184. 3-186. OX: 
[a] ., 29 - " : - 1 5 3. 9° (C = 0. 7 7. CHCls). 
'H-NMR (CDC 1 3) 6 : 1.31-1.52 ( 1 H, m) , 1 7 
7-2.02 ( 1 H, m) . 2.2 3 - 2.7 6 (4 H. m) , 3.31-3 
25 6 8 ( 3 H, m) . 6.92 ( 1 H, d , J = 7 . 3 2 H z ) . 6.98- 
7.45 ( 9 H , m), 7.51-7.68 ( 1 H , m) . 7.8 2- 8.1 
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1 (1H, brs), 8.36-8.56 ( 2 H. m) . 
MS m/z : 3 7 0 (ChHi»NjO + H) . 

(mm.m42) (-) -3- r lsj -1- u-ejujn \zu*) : j> 

- 3 --f ;U1 - 3-7x^-1. 3-ybKDOH-Jl/-2-t> 

mmm 3 9 c^ut, (-) - 3-71-^-3- [ (s) - e □ u ^ 

>- 3 - -OH - 1 , 3-yhHDOF-il/-2-t> (O.lOg: 
0.36mmo I) th'U v> - 4 -7J^t H (0.04g :0.36m 
mo 1 ) iO. M{fc£4!5£& B H ptt!ft*£LTO. 0 8 g OK$ 5 8%) 

1 4 9.8 - 1 5 0.5t 
[a] d 29 9 : - 1 7 5. 2 ° (C=0.65. CHCh), 
'H-NMR (CDC 1 3) 6 : 1.32-1.52 (1H. m), 1.7 
9-2.02 ( 1 H, m) , 2.25-2.42 ( 1 H, m) , 2.44-2. 
58 ( 2 H . m), 2.67 (1H, t. J = 9 . 1 6 H z ) . 3.36- 
3.64 (3H, m), 6.93 ( 1 H , d, J = 7.32Hz), 7.02 
-7.48 ( 1 OH, m) , 7.61-7.83 (1H, brs). 8.50 
( 2 H , dd, J=4.27, 1.22 Hz). 
MS m/z : 3 7 0 ( C 2 4 H 2 3 N :• O + H ) , 

(».#143) (-) -3- r (S) -1- (6 -*^;i/-2-bT3'J;U) 
fc° a U is > - 3 - )U] - 3-7i^-l. 3 - V V H □ ± > H : - - 

3Ok0<] 3 9 Kl^DT, (-) -3-7X-JU-3- t (S) - f □ U v 
>- 3 -1. 3 - vt KP'f > K-JU- 2 -tf> (0. 0 7 g : 

0. 2 5mmo 1 ) <b 6 2 - f U v JUtf* ->7JUx t F 

(0. 0 3 g : 0. 2 5mmo I ) cfc.O. ^Mit^^ & & <t ^ 
T 0. 0 4 g (M 3 6%) f#7Co 
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K£ : 1 4 7.5 - 1 4 9.3t: 
[a] o 30 - 8 :-184.5° (C=0. 2 4, CHC 1 ») . 
'H-NMR (CDC 1 a) a : 1.30-1.48 (1 H, m) , 1.8 
0-2.02 (1 H, m) . 2.2 4 - 2.4 2 ( 1 H, m) , 2.43-2. 
5 5 6 (4H, m) , 2.5 8 - 2.7 0 ( 1 H. m) . 2.72-2.86 

(1H, m) , 3.41-3.78 (3H. m) . 6.91-7.00 (2H. 
m) . 7.03-7.44 (9H, m) , 7.44-7.53 ( 1 H, m) , 
8.0 0 ( 1 H, s ) o 
MS m/z : 3 8 4 (CjsHisNsO + H) . 
10 f««4 4) (-) - 3 - f (S) -1- (^L}1JILXM21J^ 
-a 1 a-^Pn^f >H-;U-2-^> 
nmmz 9fc*i;T. <-> -3-7i-JH3- [ (S) -fa'Jv 
> _ 3 _^; U ]_1, 3-ykFDOF-iH2-tX0.10g: 
0.3 6 mm 6 1) tm-h^^tH ( 0 . 0 4 g : 0 . 3 6 mm o 1 ) 
15 £<0, Mfc£«£«ltttt*fcUT0. 1 3 g (451* 9 4 %) f&fc. 
[a] 1 , 28 8 :-l37.5° (C= 1. 2 9 , CHCh). 
■H-NMR (CDC 1 3) <5 : 1.2 7 - 1.4 9 ( 1 H, m) , 1.8 
0-1.98 (1H, m) . 2.31 (3H. s) , 2. 18-2.36 (1 
H, m) , 2.3 8 - 2.7 9 (3H. m) . 3.2 7 - 3.6 9 (3 H. m) , 
20 6.91 ( 1 H , d, J = 7. 3 2Hz) , 6.95 — 7.47 (12 H, m) 
8.05-8.55 ( 1 H , brs) . 
MS m/z : 3 8 3 (CnHnN.O + H) . 

(B M45) Ll) - 3- r (S) -1 - (3--J^>^ ^ 
25 i> 

2l»]3 9MCT, (-) -3-7x^-3- [ (S) - tT o U v 
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> - 3 - < ;U] - i, 3-yfcKo<>K-^-2-t> (0.10g: 
0.3 6 mm o 1 ) t 3 - - ho^>X7^fk H (0. 05g : 0. 36 
mmo 1 ) «k0, &S{L£#l£Jl&4*«!lM£ LTO. 1 4 g (JR$ 9 0 %) 

5 [ a] o 31 6 : - 1 4 5. 8 ° (C=l. 33, CHCh) . 

'H-NMR (CDC 1 3) <5: 1.34-1.54 ( 1 H, m) , 1.8 
1-2.02 (1 H, m) , 2.34-2.68 <4H, m) , 3.34-3. 
78 (3H, m), 6.93 ( 1 H, d , J = 7.32Hz), 7.05- 
7.50 (lOH.m), 7.57 (1H, d , J = 7. 9 4Hz) , 7.8 
10 6-8.29 (2H, m). 

MS m/z : 4 14 ( C 2 sH 2 3 N 3O 3 + H) . 

lIMiej (-) -a- r (s) -1 - (4--ho^>^) ep 

') 5?>- 3 -W - 3-7i-^-l. HaW >H-;i/- 2- 

15 $ttH3 9 CipCT. (-) - 3 -7i^- 3- [ (S) - t° □ U v 
> _ 3 _ 1( 3-vt HDW > K — ^ - 2-*> (0.09g : 

0. 3 2 mmo I ) t 4 - - h □ * >X7^x t K(0.05g:0.36 
mmo 1 ) J;0, aiftt*6M»KtUT0. 1 3 g («* 9 4%) 

20 [a] d 2 9 - 9 : - 1 3 7. 1 0 (C=1.25, CHCh) . 

'H-NMR (CDC 1 3) 6 : 1.2 9 - 1.5 2 ( 1 H. m) , 1.7 
7-2.04 (1H, m) , 2.2 6 - 2.7 5 (4 H, m) , 3.37-3. 
7 7 ( 3 H, m) . 6.94 ( 1 H , d . J = 7. 3 2Hz) , 7.02- 
7.57 ( 1 0 H , m) , 7.7 7 - 8.3 5 ( 3 H , m) . 
25 MS m/z : 4 14 (CsiHiiNjOj + H) . 

iMMMA 7 ) (-) - 3 - r (S) - 1 - f L5 - Ltik) Zik2 LUkj 
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\L a 'J 2 >~ 3 --f ZkJ - 3 -7x~;t/- 1 ■ 3-ybh'D-f>h'-jl/- 
2 -£> 

HM#!l3 9tc2pi;T, (-) - 3-7i^-3 - [ (S) - tf □ U v 
>- 3 — T JH -1, 3-yth*P^> F-JU- 2-t> (O.lOg: 
0. 3 6mmo 1 ) t 5 - ^^JU7^7 ( 0 . 0 4 g : 0 . 3 6 mm 

o 1 ) ckO, «Bfl:^**«ltt*KtLTO. 1 1 g OK* 8 5 %) f#fc. 

[a] .> 31 5 : - 1 4 0. 4° (C= 1. 0 3, CHCh). 

'H-NMR (CDC 1 s) 5 : 1.32-1.54 (1H. m) . 1.7 
4-2.05 (1H, m) , 2.09-2.29 ( 1 H, m) , 2.24 (3 
H, s) , 2. 30-2. 47 (1 H, m) , 2.59-2.94 (2H, m), 
3.27-3.68 (3H, m), 5.83 (1H, brs), 5.97 (1 
H, brs), 6.91 (1H, d , J = 7.94Hz), 6.95-7.1 
0 (1H, m) , 7.14-7.44 (7 H, m) , 8.05-8.65 (1 
H, b r s ) o 

MS m/z : 3 7 3 ( C ■> a H 2 a N 2 O 2 + H ) . 
(MMMA3J. (-) -3 - [ LSJ -1 - [ (4 - ^ h^->- 3 - 
)V) ^yjlM eD'Jy>-3-f^] -3-7x-^-l, 3 - V _ b H 
□ -f > H — Jl/ - 2 -■*> 

^M^J3 9{C^i;T. (-) - 3-71^-3- [ (S) -tfDUv 
> - 3 - ;U] -1, 3--7tFDOF-^-2-^> (O.lOg: 
0.36mmol) t4-/h + ->-3-/f)K>X7^ftH (0.0 
5g:0.36mmol)«t0. UMit^^^^M^m^ t LX 0 . 1 g 
6 7 %) 

lft& : 2 0 7. 5 - 2 0 8. 7 *C 
[ a ] ,>- s - - : - 1 5 2 . 7 0 (C=0. 4 8, CHC 1 .0 . 
'H-NMR ( C D C 1 .0 5:1.3 0 - 1.5 4 ( 1 H, m) . 1.8 
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0-1.98 ( 1 H, m) , 2.18 (3 H, s ) . 2.20-2.36 (1 
H, m) , 2.3 8 - 2.5 0 ( 1 H, m) , 2.5 2 - 2.6 3 ( 1 H, m) , 
2.64-2.76 ( 1 H, m) , 3.24-3.64 ( 3H, m) , 3.7 
9 (3H, s), 6.71 (1H, d, J=7.94Hz), 6.91 (1 
5 H. d. J = 7. 9 4Hz) , 6.94-7.13 (3H, m) . 7. 16- 
7.4 4 (7 H, m) , 7.84-8.12 ( 1 H, b r s ) . 
MS m/z : 413 (C hHhNjOs + H) . 

(mmm4 9) (-) - 3- r (s) -1- (3-7sy^>v^) eg 

'jy>-3--fJU3 -3-7x-JI/-l. 3 -yb Ha-r > K-JU- 2 - 
10 ^> 

mmw 1 6 (-) - 3- t cs> -1- (3--ho^>y 

)V) If P U v>- 3 - 3 -7x-;H 1 , 3-vtHo-f >H- 
;U- 2 (0. 0 7 g : 0. 14mmo 1) «fc 0 

SilT0.03g (M4 6 %) 
15 [ a] d 3 '- ' : - 1 7 6. 9 ° (C = 0.22, CHCh) . 

'H-NMR (CDC1.0 5:1.34-1.54 ( 1 H . m) . 1.7 
4-1.98 ( 1 H, m) , 2.0 2 - 2.3 6 ( 1 H, m) , 2.38-2. 
48 ( 1 H. m) . 2.50-2.64 ( 1 H, m) . 2.65-2.78 
(1H, m), 3.22-3.86 (5 11, m) . 6.55 ( 1 H, d , J 
20 =7. 94 Hz) , 6.58-6.72 ( 2 H, m) , 6.91 (1H, d, 
J = 7 . 9 4 H z ) , 6.94-7.12 (2 H. m), 7.15-7.50 
(7 H, m) , 7.7 8 - 7.9 8 ( 1 H. b r s ) . 
MS m/z : 3 8 4 ( C »H ■ N 3 0 + H) . 

{MMM3-Q1 (-) - 3- [ (s) - l- (4-7 5 y^> yju) g_g 

25 U 2 > ~ 3 - ± 2k] - 3 - 7 x ~ Jl/ - 1 . 3-yb F p -f > F — — 2 — 
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umm 1 6 <-) - 3- [ (s> - 1 - (4--hn^>y 

Jl/) tfa U v>- 3 --r;i/] - 3-7i-^-l, 3-ytFD<>H- 

2 (0. 0 8 g : 0. 1 4mmo 1 ) £ 0 

ItlTO.Olg ()R$13%) ifc. 
5 [o] » 30 - 9 : - 1 6 7. 4 ° ( C = 0 . 0 4 , C H C 1 3 ) . 

'H-NMR (CDCh) 6:1.30-1.54 (lH.m), 1.7 
6-1.96 (1H, m) , 2.12-2.32 (1H, m) , 2.36-2. 
44 ( 1 H . m) , 2.46-2.62 ( 1 H , m), 2.63-2.74 
( 1 H, m) , 3. 16-3.70 ( 5 H , m) , 6.60 ( 2 H , d , J 
10 = 7. 9 4Hz), 6.90 (1H, d, J=7.94Hz), 6.92-7. 
12 (3 H, m) , 7.14-7.44 (7 H, m) , 7.71 (1H, s ) . 
MS m/z : 384 (C2SH2.N3O + H) . 

(MMM5 1 ) (-) - 3- r (S) -1- (3 - / L*j^>vJk) ^ 
pily>-3-^iM -3-7X-JI/-1. 3-ytHP^>F-JP-2 

15 

mmm 3 9 izmcx. (-) - 3 - 7x - ju- 3 - [ cs> -t°ouv 

> - 3 - -i )l>] -1, 3-^tHD>f>H-ll/-2-t> (0.08g: 
0. 2 9mmo 1 ) tm-7-X7;i/fk H ( 0. 0 4 g : 0. 2 9 mm o 
1 ) cfcD, ^S{fc^^*ISSitt«»*t LTO. 0 8 g (M6 7%) 

20 : 1 5 0. 8 - 1 5 2. 0 <C 

[ a ] o 3 '• - : - 1 3 9 . 5 ° (C=0.76, C H C 1 :.) „ 
'H-NMR (CDCh) 6:1.27-1.50 ( 1 H, m) . 1.7 
7-2.01 ( 1 H , m) , 2.21-2.37 ( 1 H. m) . 2.41-2. 
6 1 ( 2 H. m) , 2.6 4 - 2.7 9 ( 1 H, m) . 3.29-3.67 

25 (3H, m) , 3. 77 (3H. s) , 6.59-6.94 (4 H, m) , 
6.9 8 - 7.4 7 ( 9 H, m ) , 7.9 5 - 8.8 8 ( 1 H . b r s ) . 
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MS m/z : 3 9 9 ( C 26 H 2 « N 2 0 2+ H) . 

(HMffJ5 2) (-) - 3 - f (S) - 1 - (4 - t -y'^)V-syV)V) 
bfo U y >- 3 - 3-7i-ikl, 3-ybFo-f>H-^- 

2 ~^-> 

5 ^M^39l'ipCT> (-) - 3 -71-^- 3 - [ (S) - t° □ U v 

>- 3 ->f ;H - 1, 3-ytHD^>H-iV-2-t> (O.lOg: 
0. 3 6 mmo 1 ) <b 4 - t -^;K>X'7JI/Tk K (0. 0 6 g : 0. 

3 6mmo 1 ) <£ D . «Ift^^^»^SibT0. 1 1 g (4X^7 0 
%) 

10 [ a] d 28 2 : - 1 2 5. 4 0 (C=1.06, CHCI3). 

'H-NMR (CDCh) <5:1.29 (9H, s), 1.26-1.5 

4 (1 H. m), 1.61-2.05 (1H, m) , 2.14-2.35 (1 
H, m) , 2.4 3 - 2.5 0 ( 1 H, m) , 2.5 0 - 2.6 4 ( 1 H, m) , 
2.71-2.79 (1H, m) , 3.28-3.68 (3H, m) . 6.9 

15 0 (1H, d , J = 7 . 9 4 H z ) , 6.96-7.47 ( 1 2 H , m) , 
8.09-8.55 ( 1 H , brs) . 
M S m/z : 4 2 5 ( C •< » H s 3 N » O + H ) . . 
(g|ft&ffJ5 3) (-) -3-^>vJl/- f (S) -1- (6-/^-^-2 
- M 3 U )l) \L □ 'J V_ > - 3 - j JkJ ~ 1 - 3 - 2 t K □ ± > if - Zk= 2 
20 -;f > 

3 9 C«PI;t, (-) -3-^>v^-3- [ (S) -k'D'Jx 
> - 3 - -1. 3-yhFa<>H-;i/-2-t> (0.05g: 
0. 1 7mmo 1 ) . 6 2 - fcT »J v > ft ->7^x t H (0. 

02g:0.17mmol) «tO, M{fc&«^&!)Rfe*8attt»*£ LT 
25 0 . 0 4 g 6 3%) 

Htj& : 177. 8-179. 0"C 
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[a] o 27 - 8: - 1 2 1. 1 ° (C=0. 3 2, CHC1,) . 

'H-NMR (CDC 1 3) 5 : 1.72-2.08 (2H, m) , 2.2 
4-2.50 (2H, m) . 2.52 (3H, s) , 2.68-2.98 (3 
H, m), 3.06 (1H, d. J = 12.82Hz), 3.24 (1H. 
d, J = 1 2.82Hz). 3.67 (1H, d, J = 2 3 . 8 0 H z ) . 
3.72 (1H, d, J = 23.80Hz), 6.61 (1H, d, J = 7. 
32Hz), 6.76-6.90 (2 H. m) , 6.92-7.42 (9H, 
m) , 7.4 9 - 7.5 5 ( 1 H. m) . 

MS m/z : 3 9 8 (C»Hn'NiO + H) . 

azmmi) 3--7x-;u-3- r a-ss/ju) e^u x>- 4 --r ;H 

-1. 3-yliKD-f >F-)^-2-t> 

7;UD'>m^T, 3-7i-^-l, 3-ytHP-f>F-Jt-2-* 
> (1. 8 8 g : 9mmo 1) ©fh7kFo77> (70ml) mWZ. 
&-**Stf?J!1T, n-7'^JMJfOA-n-A+^>i§i (12ml : 18m 
mo 1 ; 1.5M»tt) £ 1 0 #H*»ttT»iT 4 SftmUWls 

fc. CKDKJfcjfcfcN- h : s)V- 4 - e^'J i?-)l> hvU- h (3.69g 
: 9 mm o 1 ) ©r h?t h'D77> (50ml) igiK x h 7 t 

v £ □ o / ^ >T-«l9i L . MtKBS^x h 'J O A T&SI L fc. v * o □ * * 
y^Iffgi-b. »^nfcttftttf»**«*UT*JB{t&»€:2. 9 5 g 

(«* 7 3%) 

'H-NMR (CDC la) 6:1.0 9 - 1.2 0 ( 1 H , m) . 1.5 
0-1.70 ( 3 H, m) , 2.11-2.28 ( 2 H . m) . 2.34-2. 
4 4 (4 1-1, rn) . 3.6 9 - 3.8 2 ( 2 H , m) . 6.93 ( 1 H , cl . 
J = 6. 7 1 Hz) , 7.10-7.16 ( 1 H . m) . 7.23-7.38 
(9 H, m ) , 7.59 ( 2 H , d , J = 7 . 9 3 H z ) . 7.95 (111. 
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s ) . 

<&%M2) 3-7x-JI/-3- (lf^'Jy>-4-fJl/) -1. 3-v 

#^jit*#?.nfc3-7i^jH3- [ e^u^>- 

5 4-1)1] -1, 3 - yt H D-f > K — ;U- 2 ( 2. 4 5 g : 5. 5 

mmo 1 ) Rtf7x/-;i/ (2. 5 g) ^47 9S&<fc**Bfc (25ml) 
<t». a«tTC 1 l$|Bllft#Lifc. &^£J&i&£n-'\*-tf- >-X-f Jl, (1 
/l) ^^#lT*tttBL, 7K«£ 1 0 %7K^{b^" h U C AtK^^T'7;U* U 
tttLfc. d(D7;i/^ UteTK^^ pd*J1/A (30ml, 20ml) 
10 KcfcDttftU ?S7Kj*®f h U ^AT^^L7c, ^Pa^jl/A^giL, 
%M<t&®% 1. 6 1 g (£ftlfl») f#7c. 

'H-NMR (CDC 1 3 ) 5:0.87-1.02 (1H, m), 1.3 
7-1.52 ( 3 H, m) . 2.53-2.70 ( 3 H , m), 2.94-3. 
08 ( 2 H , m) , 6.91 ( 1 H, d , J = 7 . 9 3 H z ) , 7.04- 
15 7.10 (1 H, m), 7.21-7.47 (7 H, m) , 8.00-10. 
5 0 ( 1 H , b r s ) . 

(#^-{^13) 3-7i-;k3 - r (S) - (l-h->;i/) ea'Jy/- 
3 - ^ JH - l, 3-vfcHP-f>H-;i/-2-^-> 
7)U3>n.mT. 3-7x^-1, 3-yth'D-f >F-;K2-t 

20 > (0. 6 3 g : 3 mmo 1) Of h5tFD77> (25ml) MlC. 
ii-7K^^i{lT. n-7*fJMJf^A-n^ + 1t>i§ffi (4ml : 6 mm o 
1 ; 1.5M»*E) £- 2CUTT' 5 # PhI TMt T $5 T U -2^b0CT 
3 0 L7c. ( S ) -N-h^-3-fD'J v - ^ h ^ 

I/— h ( 1 . 1 9 g : 3 mm o 1 ) 2-282360 ^»P«) 

25 Of h7 t HP77> (2 0m 1 ) i&^&JjllitMT , 1 H#PwU$fl ; L fc. 
^SH^> S^^^^iJi^?!i1^5^^07Kl3^tt, xi/OD^^> (5 0ml. 



WO 98/54167 



PCT/JP98/02291 



48 

2 0ml) C«kO*ftttiL, h U 2AT$£&Lfc. □ o * * 

(ftffffi : n--\^1t>/K^X5 1 ;i/= 2/ 1 5 3/2) iCtfU 5fetCt# 

5 881^=2/1, R f : 0. 1 9 ) fcfB^T5^Hffc&4&<D€i'l4©&^ 
i?7Xfl/*7-0. 2 7 g (JR$2 1 %) £f§fco 

[ a] d 2 7 - 8 : + 7 6. 2 ° (C=1.31. CHCh) . 
'H-NMR (CDC 1 i) 6:1.64-1.82 (2H, m), 2.4 
4 (3H, s), 2.81-2.88 ( 1 H, m) , 3.09-3.42 (4 
10 H, m) , 6.92 (1H, d, J = 7 . 3 2 H z ) , 7.00-7.06 
( 1 H. m) , 7.17-7.37 ( 9 H, m) . 7.59 (2H, d. J 
= 7.94Hz), 9.2 5 (1H, S ) . 

i^Ti^nSTL CT»*#* h (Rf : 0. 15) {iffiS-fS^tti 
8R£iB*gU Slifk^«5©Stt©Ht»^7XT-U^-^-0. 6 8 g (M 
15 5 2 %) 

[a] ,> 27 s : - 1 8 7. 7° (C= 1. 2 7, CHCh) . 
'H-NMR (CDC 1 :.) 6:1.2 7 - 1.3 8 ( 1 H . m) . 1.7 
3-1.86 ( 1 H , m) , 2.47 ( 3 H . s ) . 3.03-19 ( 3 H , 
m) , 3.2 3 - 3.3 6 (2 H, m) . 6.9 2 (1 H, d. J = 7. 9 4 
20 Hz) , 6.97-7.00 ( 1 H. m) . 7.02-7.05 (Hi m) , 
7.0 9 - 7.3 5 ( 8 H . m) , 7.64 (2H, m) . 8.27 (HI, 
s ) , 

4 ) 3 - 7 t -.>!/- 3 ~ f LSJ - e □ 'J y > - 3 - -OH - 1 . 
3-ybh'D-f >H-Jh2-^> 
25 #5?-fiJ 3 bftfc ( + ) - 3- 7i-ih-3 - [ (S) - ( 1 - h y 
)l) t? □ U y y - 3 - f JU] - 1 . 3 - v t H □ -f > H - - 2 - * > 
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(gtt©fi^v7Xfl/t7-, 0. 2 5 g : 0. 5 8 mmo 1 ) Rtf7x 
(0. 2 5 g) £4 7 %%it7km%t (3ml) f . if flfiTK 1 IW 
j£#Lfc. ft3fl&J££8i£n-'\*1t>-x--r;i' (1/1) 

5 7^A'Jtt*^i^^^aD/^> (10ml, 1 0ml) TiffiU, i 

^ 3 /i) f'ftU &8{fc£f|*j£0. 0 9 g (ffi* 5 8%) fcfc. 
'H-NMR (CDC 1 3 ) 5:1.26-1.64 ( 1 H, m) , 1.8 
10 1-1.93 ( 1 H. m) , 2.57-2.64 ( 1 H. m) , 2.77-3. 
00 (3H, m), 3.32-3.44 ( 1 H, m), 6.90 (1H, d , 
J = 7 . 9 4 H z ) , 7.02-7.08 ( 1 H, m) . 7.21-7.42 
( 7 H. m) . 

mmws) (-) - 3-7i-ji/-3 - r (s) us?>- 3 -< 

15 )l] - l, 3-vbHP-f>H-JU-2-^> 

##^J3T*#e>nfc (-) - 3 -7 1-*- 3 - [ (S) - (l-h->*) 

tf □ 'j v>- 3 --r ;u] -l, 3-v f tKP<>K-;i/-2-*> (Stt 

»H>y7Xfl/tV- > 0.65g:1.5mmol) 4 KHPi; 

TlIbT, gSUfc^&fcO. 4 0 g (iR$9 5X) 
20 [a]., : -17 0.6° (C=1.0. CHCls). 

'H-NMR (CDC I j) a : 1 . 2 3 - 1 . 3 6 ( 1 H , m) . 1.7 
7-1.90 ( 1 H, m) , 2.77-2.85 ( 3 H, m) , 3.00-3. 
07 ( 1 H , m) , 3.30-3.44 ( 1 H, m) . 6.93 ( 1 H, d , 
J = 7. 2H z ) , 7.03-7.09 (111, m), 7.22-7.42 
25 (7H, m) . 

iMBMM N — [ 2 - ( 2 . 3 -ybFa< /7 IzZzl ~-±JkLJL 
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-^zjJ-ym^^-^y-T.v-^m.^ (3. 5 9 g : 2 Ommo 1 ) , 2 
- (2, 3--/tHD^>y77>-5-<Jl') JL^)U b \s- b (6. 
3 7 g : 2 Ommo 1 ) , M7kpiMtl V V A (5. 53g : 4 Ommo 1 ) 
5 (1 0 Om 1 ) <K SSftTK: 3B#PM#L£. &£Pm. 

7h^77^- (jglttft : n--\^i7->/^^x^^= 1/1) fctfb, & 

'H-NMR (CDC 1 a) <5 : 1.39-1.79 (3H, m), 1.8 
10 4-2.11 (2H, m) , 2.18-2.26 (1H, m) , 2.51-2. 
76 (5H, m), 2.82-2.86 ( 1 H, m), 3.06-3.11 
(1 H, m) . 3.17 (2H, t, J = 8.55Hz), 3.68 (3H, 
s), 4. 54 (2H, t, J=8.55Hz), 6.69 (1H, d, J 
= 8.55Hz), 6.92 (1H, d, J=8.55Hz), 7.02 (1 
15 H, s) „ 

£2.0 gffc. fr^T'COB^* S J9 o □ * ^ >-^7Kmiti- b <J ^7 A 

yk®m*\z&tt. is? na ymzmfctfiimi- hu o&T&mm. w 
20 uutfp >*&i±%&L&n&mMhtLTm.m{tti^* 1. 7 5 g <ir 

?30%) ftfc. 

(###'] 7) N — f2 - (2, 3-vbHD^>V7^>-5--rJl/) X 
- 3 - h KD^^^Hf^U v> 
7;i/^>matT. tK^^TJUSX-^A'J^^A (0.45g: 11.75 
25 mmol) 0fF5tFD77> (20ml) &35?& (I >k?Sft£PT . 

#>J 6 T'fi b fife N - [ 2 - ( 2 . 3-ytHD^> v /77>-5--fiM 
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X?)l>) - ^D^>i?^ ( 1 . 7 0 g : 5 . 8 7 mm o 1 ) ©r h7t 

hd77> domi) mm* sftfflfrvxmTL. mmm^4 sftmut 
wltz. ftmmix.fomiz8®%.*Mit+ h u dmn &jjd;i. 

«fm**«iit«t Ol^iLfc. #rffltt£x--r;PTifei*U lit^tti: 
LT%.Mit£;y>}N- [2- (2, 3-yth'D^>y77>-5-f^) 

xf=-;n - 3 - 1 i«D*j//fjn;^u b>* 1. 4 1 g (M92%) 

10 'H-NMR (CDC 1 j) (5: 1.11-1.22 (1 H, m) , 1.56 
-1.85 ( 4 H , m) , 2.07 ( 1 H . t ) , 2.21 ( 1 H , t ) , 
2.47-2.59 ( 3 H, m) , 2.69-2.80 ( 3 H, m) , 2.8 
9-2.94 (lH.m), 3.17 ( 2 H, t , J = 8.55Hz), 3. 
51-3.70 ( 2 H, m), 4.54 ( 2 H . td, J=8.55, 3.6 

15 6 H z ) , 6.70 ( 1 H . d , J = 7 . 9 4 H z ) , 6.90-6.94 
( 1 H, m) , 7.0 2 ( 1 H. s ) . 

(MMMS) N ~ f 2 - ( 2 . 3 - 2 t h* □ < > U 7 2 > = 5 - -i )±) X 

±M - 3 - bf^U -2=JkA±Jk t J^kn b 
##«7TS^nfcN- [ 2 - ( 2 . 3-ykFD^>'/77>-5- 
20 <JU) x^;H -3-tFo^y/fJ^^iJy> ( 1 . 3 0 g : 4.9 7 
mm o 1 ) , hi) x^A-7 5 > (0.75ml : 5 mm o 1 ) ©f h 7 t 
h □ 7 7 > (20 ml) ->'?DD/?> (5ml) JSiK tJkffiT h 
>? □ 'J h* ( 1 . 4 2 g : 7 . 4 6 mm o 1 ) £fllJ*-. SilTttftUfc. JEJS 
«t3k-x— f JUSflJA. Wtt»&fi!ftft**T«c»«. h U 

Ls9n-?YV=j-j 4- mmm : n-^ + tf >/Mx^JU = 1 / 2 b 1 
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/3) k#u ^.Mit&VAZo. 9 4 g mm 4 5 %) ntco 

'H-NMR (CDC 1 s) 6:0.96-1.07 ( 1 H, m) , 1.5 
1-2.00 (6H, m), 2.44 (3H, s), 2.46-2.50 (2 
H, m) , 2.63-2.69 (2H, m) , 2.76-2.87 (2H, m) , 
5 3.17 (2H, t, J =8. 5 5Hz) , 3.85-3.96 (1H, m) , 
4.54 (2H, t, J = 8. 5 5 H z ) , 6.69 (1H, d, J = 7.9 
4Hz), 6.90 ( 1 H , d , J = 8. 5 5 H z ) , 7.01 ( 1 H . s), 
7.35 (2H, d , J = 7 . 9 4 H z ) , 7.79 (2H, d . J = 7 . 9 
4Hz) . 

10 m^M9) 2- (2. 3-ybFD^>'/77>- fi-^^ X^JUh 
->!/- V 

2 - (2, 3-yk Ko^>V7 7>- b )V) X^/ — )l (3 3. 
5g : 0.204mol) (4#Hfi¥ 2 - 2 8 2 3 6 0 #&*B#8I) . h U 
Xfjl/75> (3 1ml) <Dt" hHHD77> (400ml) mMlZfc 
15 ^h->MoU H (3 8. 9 g : 1. 1 ^S) *1$\7Ltz / &. ifiTl^b 

7jy;i/737A^D-7h^77^ - (felttft : n-^ + D" > JU = 6 
/l^b3/l) KtfU *li{fcS&£4 9. 1 8g («*7 6«) »fc. 

20 'H-NMR (CDC 1 .0 6 : 2 . 4 4 ( 3 H , s ) , 2.87 ( 2 H. 

t , J =. 7 . 3 2 H z ) , 3.14 ( 2 H . t , J = 8 . 5 5 H z ) , 4.1 
5(2H, t, J=7.32Hz), 4.54 ( 2 H , t d . J = 8. 55, 
3.05Hz), 6.65 ( 1 H. d , J = 7 . 9 3 H z ) . 6.82 (III. 
d d , J = 7 . 9 3 , 1.8 3 Hz), 6.94 ( 1 H . s ) , 7.28 (2 

25 H, d, J = 8.55Hz), 7.69 ( 2 H . d. J = 8 . 5 5 H z ) . 
10) 2. 3-vbH a-5 nZtl2LgJk£i >j/Z_Z> 
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2 , 3-/tKO'<> , /77> ( 1 0 . 6 5 g : 0.089mol) CDN , 

N _->- ^^)i^)iA7 z k (70mi) mmz^^^mt^) > (15.5 

g : 0. 1 0 1 mo 1 ) RUN, N-y^fJ^Jl'ATS h* (4 5ml) 
^^ISSLfct'^XT^-V-lit^^ 100*610 5VT*2mmfrrtTl)Q 

1 H — NMR (CDC Is) <5:3.27 (2H, t , J = 8.55Hz), 
4.69 (2H, t, J = 8. 5 5 H z ) , 6.88 (1H, d, J = 8. 5 
5Hz). 7.67 (1H, d, J=7.94Hz), 7.75 (1H, d, 
J = 1 . 2 2 H z ) . 9.83 (1H. s) » 

11) 3 - ( 2 . 3-yb^D^>'/77>-5-^^ ) ULll 

ylfWX*; It^X^^X^x^ ( 1 . 5 8 g : 7. 0 5mmo 1 ) 
<Dfh7th'D77> (10ml) M£^tST> .6 0 %m±*m{ti- h 
"J "7 A (0.27g : 6.73mmo 1) Orh7kHo77> (25ml) 
?i®^^in^, #^T'x h 5 t H O 77 >jS^TtI 1 0 ttffl8LWLfz. ft 
3-vtFO-5-^JI/SM>777> ( 0 . 9 5 g : 6 . 4 1 
mm o 1 ) ©fh7kh'D77> (25ml) ifti££}JU;^ M«tT«l 21$ 
^iP^KfS^dTK^jJPx.. x-xJl/TWl.i J , L/C, X-x)Hi 
&7K. rcifn^ttvK-cilPi^&^L. ^7K^^77 >J A« Ltc. x-xJU 
^METai LT^ift att 1 . 3 8 g (M 9 8%) 

' H - NMR (C D C 10 <5 : 1 . 3 3 ( 3 H. t , J = 7 . 3 3 H z ) . 
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3.22 (2H, t, J = 8.55Hz), 4.25 (2H, q. J = 7.3 
3H), 4. 62 (2H. t, J = 8.55Hz), 6.27 (1H, d, 
J = 15.87Hz), 6.78 ( 1 H, d . J = 8.54Hz), 7.27 
-7.32 ( 1 H . m), 7.40 (1H, s ) , 7.63 ( 1 H , d, J 
5 = 1 5. 8 7 H z ) o 

m&mi2) 3- (2. 3 - vfc h'D77>- 5 --f M 7oe*>Bg 

3- (2, 3 - yt F D^>7'7 5 >- 5 --i)l>) 7 2 u ;nfcx?-;i/x 
XfJl' ( 1 . 3 8 g : 6.4 mmo 1 ) ©X* (30ml) JgiKtC 1 

io oxrtyw&mm (o.20g> £jn*.. 7K^m^TTMi*Lfcc «■* 

m 1. 3 6 g (4X^9 6 %) £f§7c. 

'H-NMR (CDCla) 5:1.24 (3H, t, J = 7.33Hz), 
2.57 (2H, t, J = 8.55Hz), 2.87 ( 2 H . t . J = 7.9 
15 4 H z ) . 3.17 (2H, t, J = 8 . 5 5 H z ) , 4.12 (2H, q , 
J = 7.33Hz), 4.54 ( 2 H , t , J = 8. 5 5Hz) , 6.92 
( 1 H , d, J = 7 . 9 3 H z ) , 7.04 ( 1 H , s ) . 
(#^ffijl3) 3- (2. 3-ybh'D^>'y77/-S --f^) 7°pa° 

<LzJk 

20 7)l3>%ffi.T. 7K^fk7JU5X«5A'J^OA (0.28g :7.35m 
mo 1 ) (DTh7tF077> (20ml) ffijBffiCJkJ^T. 3 - (2, 
3-ytF077>-5 --i )l) 7°U tftVSX^JH^f^ (1.35 
g:6.13mmol) <Dfh7kFa77> (10ml) $$£5 #fBI 
frttTiiSTL, MET'4. 5H#IHJft#Lfc. KJS«i£# (0. 5ml) 

25 *^T" 8 ®.fefcmt-)- h 'J 9 A7Ki£$ (5ml) < 2« 
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tLx^mit^^o. 9 8 g mm 90%) zmtzo 

'H-NMR (CDC 1 3) a : 1.86 (2H, q) , 2.64 (2H. 
t), 3.17 (2H, t), 3.66 (2H, t ) , 4.54 (2H, t), 
5 6.70 ( 1 H , d), 6.93 ( 1 H , d ) , 7.03 (1H, s). 
(###1114) 3- (2, 3-ybHa<>'/77>-5--f^) 

3- (2, 3-ytFo^> 1 /77>-5-'fJl/) ;/D/iy-;U (0. 
97g: 5.44mmol) . h 'J 5 > (1.1ml : 7.1 mm 

10 ol) Of h7kHQ77> (20ml) if ^(CtK^T h ->;P£ □ y H 

( 1. 3 5 g : 7. lmmo 1 ) £ # 13 £ T in *. . MT«#Lfc. 5 

15 +^>/SiXfJl/=5/l) KttU fit^/lll^^c!: LT^Iift^tl 1 . 
4 2 g (JR$ 7 9%) &f#7c. 

'H-NMR (CDCh) 6:1.85-1.96 ( 2 H , m), 2.4 
6 (3H, s), 2.57 ( 2 H . t . ) , 3.14 ( 2 H , t ) , 4.0 
2 (2H, t ) , 4.5 2 (2 H. t ) , 6.6 4 ( 1 H, d) , 6.7 9 
20 ( 1 H, d) , 6.9 0 (1H, s ) , 7.3 4 (4H, d) , 7.7 8 
(2H, d) . 

(#3-09 15) 3-^>yJl/-l. 3- y bh'DOh'-)H2-^> 
7 )]/dy%WtTs isl > (5. 5 0 g : 4 Ommo 1 ) 

h7tHo77> ( 2 0 0 ml) £ ft (C tK KTK, n-7*f jl/'Jf 7A-^ 
25 *-tf">$$ (50ml : 8 0. 0 mm o 1 ; 1 . 6 0 MM) ^20 #|BJT 
ft*., *-©Sfcft#Lfc. 1 I^Pai^^>> 5 ;U7*D 5 H (3. 4 2 g : 2 0m 
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ol) ©f F7th'P77> (20ml) 5#IWTHQA.- ^Oftl 

5 D7 h^77-f-Ktf Lfc. n-^ + -y-> : RS!Xf^=6 : 1~4 : 1 

efit»*tbT*H{k^«i)*'i. o 5 g (jr^2 4%) zntz. 

'H-NMR (CDC 1 s) 6:2.90-2.98 ( 1 H, m) , 3.4 
6-3.53 ( 1 H, m) , 3.7 3- 3.78 ( 1 H, m) , 6.73-6. 
10 9 2 ( 3 H. m) , 7. 1 3-7. 2 9 (6 11. m) , 8.6 5 ( 1 H. s) . 
(&*m 16) 3 - ( 2 - M U V )l) - 1 . 3 - S J t K o - f > K - )V - 2 

7^^>mSiiT0 e CWT&^*>^^b^ + -><> H-)U (4.3g: 3 
1 . 3 mm o 1) ©rh7kHD77> (100ml) jgffidn-y^JU 'J 
15 ^£ A-n-^ + it>^f'^ (37.7ml :62.6mmol ; 1.6 6Mi 
AS) ^iTL> 10»f a 1WLfc.O^T2-yD : EfUy> (2.4 7g 
: 1 5. 7mmo 1 ) <9t- h7tHD75> (15ml) i& 8* £ Sll in 

aisajT i raiaffitfLt. KfSi8£**K&tt. B&x^uTii&ai. 

20 Kx^i/fcAn*. «rfflLfcf»5fctttt«€:MS»U gftg£x3^UTifc#m. & 

ttU LTSgSft^ft* 1. 2 1 g (JR*1 3. 3%) mtz. 

'H-NMR (DMSO-di) 'fi : 6.5 4 - 6.7 5 ( 1 H . m) , 6 . 
78-7.02 ( 3 H , m) . 7.31-7.50 ( 1 H . m) , 7.51- 
7.64 (1H, m ) , 7.66-7.81 ( 1 H , m) . 8.07 ( 1 H . 
25 d . J = 6 . 1 0 H z ) . 10.33(11-1, s ) . 14.88 ( 1 H . s ) . 
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a- b<D'&m®*m-i, mskLxm&b, m*>\zmm 

3 7t;r*MU 9 5XO»-5Xco«*ii;fci? 

fcLfcl Oml #;U#>A*fc#it3Sa 1 gtiilfct. 6 0»fflO^ 

«fcB&Jt3T*fH!fcK:MJ£L&. W)£fftia^*W3«*€:«c»l/» #<7>JK*fs 
JRJfc*T4 5#|Sl©3c3£J(JItS£;l3V>fc. *;UA3-';Ut«t5iRfiSEJS©E 

3-iHffl01 5#H&t::gJBU »IMfc£4&©SaftH4 (pAi) 14, 
15 Kf£ (Arunlakshana. 0. and Schild, H. 0. : Brit. J. Pharmacol.. 
14, 48-58(1959)) KiO^afe. U*4*ll:St. 

a- h ^-jRttttt^^y ho>a»a*»ff, j*iLTigi> nit 
m > t )i sr> k £ a. -a b nit <d & g& £ tf > -t ? > Tiis < m & ± tf u # e is nt 

0~l5mrru i|E3~5mma)lffiltt8l2Mt£ L/c. «jKttitt&lB&J& 
AU-5Tf*KU WtLTlfl^fc. dtf)^*?: 3 7tT§fit9 5 %0 
v- 5 XCO.^fflCt^ uy^^ft«««tTI»itUfc 10ml T^Xjf 
Cfflkjh®* 1 BTilLfcft, 6 0»ia©*S»J|81**^fc. 
25 ;i/£J;attttEJ££*fftH;*JIH>. 1 0 -"M«fc 0 &Jt 3 fcW£l> 
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fee ft£$^b£#)©M14 (pA«) 14, @flitf>^££|5]lil;:LT3fc#> 
fe 0 ^^^^ l l-^t". 

t1?§fiL9 5%0 2 - 5XCO«$Ii;fc'f >K^^y> (UM) £3" 

J;SJM8J6^©EC LfcW&ft:]> h D-;U 

15 tlfc. Sifcfcfciftl'L^&W:, *^3-JHffl©l 5»H5CgfflLfc. ft 
*3ttSfc{fc£«l©iPntt (pA.) tt, HJ1©«£ timid UT#*fc. IS 
l 

20 SStilum Mi. U £i'It*'L^i:« 

WL**£Lfc. :«*3 2tT«L 9 5 %0 >- 5 % CO'fcii 

5gTSil/fc. ^(Dm. 74 -;PK«fS5W» (4 Hz. 2msec, l.5XHi 
fE) fc«fc3iRISf*»l£Lfc. 6 0»|Bl©$)EflBia«:*5^fcft. #;i/A*3 
25 -;Ml«fc5«l»|JEJ6£JR8lfc«:ffl^ 1 »K 9 0 1 0 -"M«fc 9 ft J* 

3 T $ R & K «l £ L Jfc . Sl£«ai"*» ft Hfr L > & © W M 5 JS S T 
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4 5 ftmw&feflifflz&^rz, & & # ;i/ a □ -;n:± supi&ijsjs© 
ffl®3 o^wciBffiLfc. »»{b^«j©afntt (pas) «u mmom^ 



& 1 A* A 'J >»S#iSttatt (in vitro) 



10 





pA2 




SStflftlVb 






4 


8.6 


7.5 


7.1 


6.5 


5 


8.8 


7.6 




6.9 


6 


8.8 






6.8 




8.6 


8.5 


8.9 


8.6 




8.9 


8.3 


7.8 


7.2 



iiS'J^-x(IT 3 O^^tl: 1 2 O#|8JTS5(0*raS£:S&U TJ85B£# 
iCfctf -MlFffl ( i n v i v o ) 



25 





Tffl^^m (%) 




Omg/kg 


1 0mg/kg 


30mg/kg 


4 




38 


0 








25 




63 






5 




63 


14 








0 




75 







15 



20 
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v h (8^69M) £tfU*> (1.2g/kg, 

i. P . ) T-mmLtzm. ^±mm^wmv^ ^^mmm^mihLm^^m 

id soffit Lit. iS*^$3i:^-r. 

-lftl6££ftffitfc£*X*-JRtttt7-;' h (8^b9») CKii 
fc&*V>»*tt!iBi¥& lT@lSiP3$43 0#^. ^U^> (1.2g/ 
kg. i.p.) TflWLfcfc, #*ISlgK£SJ&Bl^ **K»««»abJI* 

15 SIMMS 5 U l««#»£»i$fi Lit. 

s 3 nut u >m%mfefti%iztttz>wm(m vivo) 

20 





«}fc#»ID50 


SjRtfafclDso 




(mg/kg i.v.) 


(mq/kg p.o.) 


4 


0.27 


8.0 


5 


0.28 


13.2 




0.10 


1.1 



25 mmJt<Dmm»ifim 

U±<D£?\Z, * 5B ft & tl tt . ^ X h 1/ X m % T #J ffli fiHJ ft ill £ # L . 
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®\z, ®®.&mmmm. m^t-v 7.^^-7. m®.*mft. m^.&^<o 
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1. -«5t 

5 



7U;i/S^*-ro ) Xtefrl^LTI^T^cfc^ifm 5 rt>b 1 0 0)7)1^' 

15 

#i x * o m w * m c iff g s n a # . 

25 m * js 3 e ft <o{b^^x«^-(o i w iff « $ n s Ja . 

5. B0Siic(i^i!iV\Dy>^f > 7$/i. f£ii7;u+;H£. 
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ioiiixtt^f i/>yt+->i. hj^i/>s. fh7^i/>i> 

6. B£>§t_h<Dg?&«^V\Dy>I^ 75/1. f£^7;i/+;i/fi. ffiift 
7JU=i*->S* zSfc®7)U*)\'7S. - hoi, XteX^Fl/ 

7. R#2 - 7i; ^->X^;US, 2- (4-^?^7i7^-» X^JI/ 
•0 2- (2, 3 -2>k HD^> , /77>- 5 X^Jl/S, 2- 

(3, 4-v^^7i-W x^Ug. 2- (4-/> + ->7ia) 
X^;U«. 2- (4-/f^7ilM If;HXtt3-7i-il/7 , of 

8 . pWq ©ffi^p + q = 3X»4t*5»*« 1 7 IB^c©{t^#l 

9. Ar^iZjUfcf), R!552-7iy + ->If)H- 2- (2, 
3-ykHD^>'/77> - 5--fJU) if)HX 3 - 7 x x Jl/7' □ M 
)imX'hK> , p^ltcO. q # 2 & 0 . r A< 0 1 IBClJc^lt 

20 10. 



Xtt^OS^Ugfc&U Rtt-A-W-BS ( A ttfrtt LT^T t> =fc ^ 
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5 1 SSST. ] TSSni'f > K-JMfc£*X«*©£33*Mfc»F&SttS 
1 1. ArfDiKOlWAO^rVJIf, 75/S. teiKT^+Jl'S. 

10 ^7-l/>v^+->S, h'J/fU>S. rh7/f U/S. I7l^>^ + 



1 2. A#^3fl& 1 frb 6 <D7fr*ls>&T~&Z>mjji<.m 1 OXttl lffi* 

15 T If 1 2£ffi<Z>ISiHSfi)c«&l. 

14. B©Ii0IM^AD^>^f. 75;i. fiS7J^iH. & 

f£i7->Jl/7 5yl, y7;l, xhDffi, M ffifr b illR $ *15 
1 fi!fi<Z)®$SX&*5f U>v**~>l!^ hU/5"l/>ffi. rh7^fU> 
20 Ifl/>t+-/l^f)I^^n5 2flfi<0*7?**fll*9i 1 0 755 1 3 

is. Brosi^iii^Apyvif, 75/i, <aa7;i/+;pa. {£' 

|R7;U3 + ->at. yffii7MJl/7S - HPS. *»2S. XttX5f 

25 16. R^2-7i/4/lfiH> 2- ( 4 - * 7 x J * If 
)im. 2- (2, 3-ytHD^> , /77>-5-'fiH X7JUS, 2- 
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(3, 4 -V*7)\,7x.=.)V) X^;ua, 2- (4-/h^->7i-JH 

x^;i/S, 2- (4 -^^ju^x x^;i/SX(i3 -7x-jI/7 3 d f 

1 7 . pRZfq <D{$.tfv + q = 3 Xte 4 T £> 3 If 2# JS 1 OftM 1 6ffiS£tf) 

5 mMMi&fy)* 

18. Ar^7iUHT*0, R ** 2 - 7 x / * ylfiH . 2- (2, 
3 -yt h'D^>V77>- 5 -< ;10 JHXtt3 -7xX;U7°D f 
Jl/ffiT&D. pAUTfeO, q*«2*0, r # 0 T& Slt^ 1 0 !2iSctf> 

io i9. u >iM3g^^^T^#-rs^a(c*t-r^> ; ?i»x^te^^JT$) 

Z>m#m 1 0 7}M 1 8 MGD[gii!*!/*#)o 

2 0. ii$Ct£flI«S¥. tltgttT-V 7>*7'>7* U^lfc<Z>$ 

15 jfcjg i o nm i 9 iB$twn^,m^#io 

2i. &mmmm. mwt^-i ->r, «*ii§^ n^^^*t 

T -5 ^ B& X $! ffl T * & Ili # J?i 2 0 IE ft H & J* 4*1 , 

2 2 , 
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Below-mentioned system 



[56*. Ar l*aUlC*ft»**LTl*T*J:l*7 
x-)\>&. R l*-A-W-B g(A it#t&LXl'>X : && 

Tt«fcl^x-;ug£g-f o )XI*#lRLTUT 
t*t^*S!t 5 3^6 10 <D7)l>'r-H>m : £&L. 
pi* 1.2XI*3£aUql* 1 XI*2£SUr 

I* 0 XI* 1 &m?o YZnttihW-Mtia 

Claims 

l. 

-«*' 




indole compound which is displayed with [In Formula, as for 
Ar as for optionally substituted phenyl group. R -A-W-B 
group (A displays lower alkylene group which is possible to 
have diverged, the W does not exist, or displays oxygen atom, 
B displays the optionally substituted phenyl group with 
respect to ring. ) or alkenyl group of carbon number 5 to I 0 
which is possible to have diverged is displayed withrespect to 
ring, p displays 1 , 2 or 3, q displays 1 or 2, r displays 0 or 1 . ] 
or pharmacologically acceptable salt 0 

This compound in order to possess quite selective antagonistic 
activity in muscarinic Msreceptor, is usefulas prevention or 
therapeutic agent for disorder where muscarinic M3receptor 
participates. 



[Claim(s)] 
1. 

General Formula 



[3£<f\ Ar l*S!±ICg&S£*rLTl*-C4,«J:L^ 
l*-A-W-B S(A l*#lftLTl^T : fcJ:^[6$7;i/ 
lirt;U7K-;ug£auB l*JI±lcfi&g£:fr 
;us^s-ro)Xi*»«Lr^Tt*L^*» s 

ri^b 10 (DTJV^r— ;ug£$U p I* K 2 XI* 3 
q 14 1 XI* 2 £ r 14 0 XI* 1 £S 



indole compound which is displayed with [In Formula, Ar 
displays optionally substituted phenyl group * pyridyl group 
or benzyl group with respectto ring, R -A-W-B group (A 
displays lower alkylene group which is possible to have 
diverged, the W does not exist, or displays oxygen atom or 
carbonyl group, B displays optionally substituted phenyl 
group * pyridyl group or furyl group with respect to ring. ) or 
displays alkenyl group of carbon number 5 to 1 0 whichis 
possible to have diverged, p displays 1, 2 or 3, q displays 1 or 
2, r displays 0 or 1 .] or pharmacologically acceptable salt 0 



2. 2. 

Ar (D^±(DS^SA^/\Py»^ : F-. compound which is stated in Claim 1 which is a bivalent 
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iiv«»7;u*/u75/g, ft*T*>;u***> 
<g$t7i//U75/». *>7/a^£>jMft£*i 

?u>S. f-H5>^u>S, x^u>;*-*v&fr 

Sa«?*ti*2«ifl!)*-Cfc«»*« 1 IBKtfHb 

3. 

A #&§lt& 1 frb 6 0>7>U*U>£-efc3§ii* 
* 1 XI* 2 EKOft^UlXtt-tflDiUl^ttlC 

4. 
5. 

B <D^±0)tt^S*</\PV*>®^.7£ySs 
««7JU*;u». fi»7;ua*i/*, ^E/£L< 
l*^««7^*iU73y», iS$S7v^^"+v 
««7*>JI>75/S. v7/S. -KPS. 7K 
MIfrbI«^ti5 I <iI(Dtt&SXIi^b> 

1 7iM 4 Gtt«Hb&«ixi**a>ai3¥ 

6. 

««7imriU», «*7;m4r*>IS» 5?fi*7 

^*JU73/*, -haS, 7kS£S. xiix^u 
>**i/*-e**»*JS 5 ffi«aHb£ttxi* 

7. 

R A< 2-7x/*i'X^g, 2-(4-->^;u:7x/* 
v)X5 L ;US,2-(2,3-i/tKoK>»/-7 : 7>-5-'f 

;u)x^;u*. 2-(3,4-i/> i ? 1 ;u7x-;u)xT;u 

2-(4-.*Mr->7x=.;U)I^rt>g. 2-(4-^jl/ 

^x-^ujx^^Sxi* s-^xzuu^pt^ua-e 
1 XI* 2 GttaXkftftXtt^aX 

8. 

p Rtf q <DffiA< p+q=3 XI* 4 -Cfe-SM^S 1 
7bS 7 EK©fc^«!XI**fl)llt31^WI=»e 

9. 

Ar 1i<7x.-)l&-T:m. R A< 2-7x/+vX^;U 
S,2-(2,3-vfcKD'<>y7 : 7>-5-'OU)X^/U8 
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group which isselected from substituent or methylenedioxy 
groups trimethylene group* tetramethylene groups 
ethylene oxy group of univalent where substituent withrespect 
to ring of Ar is selected from halogen atom* amino group * 
lower alkyl group * lower alkoxy group* mono or di lower 
alkyl amino group* lower acyloxy group * lower acyl amino 
group * cyano group or pharmacologically acceptable salto 

3. 

compound which is stated in Claim 1 or 2 where A is carbon 
number 1 to 6 alkylene group or pharmacologically 
acceptable salto 

4. 

compound which is stated in Claim 3 where A is methylene 
group* ethylene group* trimethylene group* 
tetramethylene group or pharmacologically acceptable salt 0 

5. 

compound which is stated in Claim 1 to 4 which is a bivalent 
group which isselected from substituent or methylenedioxy 
group* trimethylene group* tetramethylene group* 
ethylene oxy group of univalent where substituent withrespect 
to ring of B is selected from halogen atom* amino group* 
lower alkyl group* lower alkoxy group* mono or di lower 
alkyl amino group* lower acyloxy group* lower acyl amino 
group* cyano group* nitro group* hydroxy group or 
pharmacologically acceptable salto 

6. 

compound which is stated in Claim 5 where substituent with 
respect toring of B is halogen atom* amino group* lower 
alkyl group* lower alkoxy group* di lower alkyl amino 
group* nitro group* hydroxy group* or ethylene oxy 
group or pharmacologically acceptable salt 0 

7. 

R 2 -phenoxy ethyl group* 2- (4 -methyl phenoxy ) ethyl 
group* 2- (2 and 3 -dihydro benzoturan-5-yl ) ethyl group* 
2- (3 and 4 -dimethylphenyl ) ethyl group* 2- (4 
-methoxyphenyl ) ethyl group* 2- (4 -methylphenyl ) ethyl 
group or3 -phenylpropyl group compound which is stated in 
Claim 1 or 2 which is or pharmacologically acceptable salto 

8. 

compound which is stated in Claim 1 to 7 where value of p 
and q is the p+q=3 or 4 or pharmacologically acceptable salto 

9. 

Ar being phenyl group , compound which is stated in Claim 1 
where R 2 -phenoxy ethyl group* 2- (2 and 3 -dihydro 
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q A< 2 fey , r *< 0 -CfeSfit* « 1 t2i£<Dlb£$) 
10. 




benzofuran-5-yl ) ethyl group or with 3 -phenylpropyl group , 
p atl , 2 is a q, r 0 is or pharmacologically acceptable salt c 

10. 

General Formula 



i-ju*. t°y ^;iixiiK>i?;ias r 

l±-A-W-B S(A l*#ttLTl*T*<fcl*«IR7;i/ 
*b>*£SU w l*SSUtt^i£*JSTX 
l*;rjn4-;-;uS£SUB l*a±lzlt»*** 
Lri^rt*i^x-^* % e»jv;u«xi*:7U 

frb 10 <dt;u^-;uS£ $U p I* K 2 XI* 3 
£SU q I* 1 XI* 2 £*U r 14 0 XI* 1 

11. 

Ar <DHUb©fi*a*</\ny>fiR^75/£. 

l*2?«*7JU*d/75/*. tt*75>^3j-*5/ 
««72/JU75y*. 5/7y»*&»R**l 
* 1 ffi(Dffl&*XI*^U>v**v» . HJ> 

b3*R£*l£ 2 fla>&-efc£ff*4i 10 I2®<7) 
12. 

A tfftXft 1 frb 6 (D7;U*U>ST*fc^|f * 

a 10 xi* 1 1 tmcDmmm&tyo 

13. 

A AV^L^S. X^b^S. MJ>Tb>g. ^fh 
14. 

l*S?(Siffi7;U*^7£/«. ««7?/JU**5/ 
S> ft»7*>;U75y», v7/S. -haS. 7K 



indole compound which is displayed with [In Formula, Ar 
displays optionally substituted phenyl group * pyridyl group 
or benzyl group with respectto ring, R -A-W-B group (A 
displays lower alkylene group which is possible to have 
diverged, the W does not exist, or displays oxygen atom or 
carbonyl group, B displays optionally substituted phenyl 
group v pyridyl group or furyl group with respect to ring. ) or 
displays alkenyl group of carbon number 5 to 1 0 whichis 
possible to have diverged, p displays 1 , 2 or 3, q displays 1 or 
2, r displays 0 or 1 .] or medicine composition 
whichdesignates pharmacologically acceptable salt as active 
ingredient 

11. 

Medicine composition D which is stated in Claim 10 which is 
a bivalent group whichis selected from substituent or 
methylenedioxy group % trimethylene group * tetramethylene 
group * ethylene oxy group of univalent where substituent 
with respect to ring of Ar is selected from halogen atonu 
amino group * lower alkyl group, lower alkoxy group * 
mono or di lower alkyl amino group % lower acyloxy group * 
lower acyl amino group * cyano group 

12. 

Medicine composition which is stated in Claim 10 or 1 1 
where A is the carbon number 1 to 6 alkylene group 

13. 

Medicine composition which is stated in Claim 12 where A 
is the methylene group * ethylene group, trimethylene 
group v tetramethylene group 

14. 

Medicine composition which is stated in Claim 10 to 1 3 
which is a bivalent group whichis selected from substituent or 
methylenedioxy group * trimethylene group * tetramethylene 
group, ethylene oxy group of univalent where substituent 
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««7;Mr;i/S, ft«7^a*i/». i?««7 



16. 

R j&< 2-?x/*vX^S. 2-(4-^U7x/* 
v)Xf;H, 2-(2.3-vfcKP'<>l/:7^>-5-'f 
Jk)X?jUS< 2-(3,4-V>f^7xz;i,)IfJl, 

X , 2-{4-^h+v7xx;i / )x^;uS, 2-(4-^;u 
^x-;u)x^^sxi* 3-7x-ju^ae^Sr* 
fc£S#S 10X14 li etta>EHIiAtto 

17. 

pttfq <7>fltf p+q=3 XI* 4 -CfcSRjRE 10 



18. 

Ar A<?x— jUS-efcy . R ft< 2-3?x/+vX5 1 ;U 

*,2-(2,3.S/tKaK>y^>-5--<;u)x^;ua 
xi* 3-?x- ju^ae;u* -efcy , P i Tfcy , 

q 2 fctj % r 0 -eft*Hl3Rfl| 10 fE«0E^ 



19. 

^ffiXii&fcSfl-efcaU** io ttS is fHK 
OEaittJftftB. 

20. 

ii&ffiji^igs*, »itf^^^>7, act 

-r4*iOXl*«et. Srtg^, >xzlx-;u^(D 
S^iftXttJ&llfa-efc-Stt*^ 10 71S 19 IB 



21. 



with respect to ring of B is selected from halogen atonu 
amino group , lower alkyl group, lower alkoxy group, 
mono or di lower alkyl amino group, lower acyloxy group, 
lower acyl amino group, cyano group, nitro group, 
hydroxy group 

15. 

Medicine composition which is stated in Claim 14 where 
substituent withrespect to ring of B is halogen atom, amino 
group, lower alkyl group, lower alkoxy group, di lower 
alkyl amino group, nitro group, hydroxy group, or 
ethylene oxy group 

16. 

R 2 -phenoxy ethyl group, 2- (4 -methyl phenoxy ) ethyl 
group, 2- (2.3 -dihydro benzofuran-5-yl ) ethyl group, 2- 
(3 and 4 -dimethylphenyl ) ethyl group, 2- (4 
-methoxyphenyl ) ethyl group, 2- (4 -methylphenyl ) ethyl 
group or3 -phenylpropyl group medicine composition 0 
which is stated in Claim 10 or 1 1 which is 

17. 

Medicine composition which is stated in Claim 10 to 16 
where value of the p and q is p+q=3 or 4 

18. 

Ar being phenyl group , medicine composition 0 which is 
stated in the Claim 10 where R 2 -phenoxy ethyl group, 2- 
(2 and 3 -dihydro benzofuran-5-yl ) ethyl group or with 3 
-phenylpropyl group , the p at 1 , 2 is a q, r 0 is 



19. 

Medicine composition© which is stated in Claim 10 to 18 
which is a prevention or a therapeutic agent for disorder 
where muscarinic M 3 receptor participates 

20. 

Medicine composition which is stated in Claim 10 to 19 
which is a prevention or a therapeutic agent for urinary tract 
disorder of central nervous system disease; urinary 
incontinence, increased urinary frequency of nausea or 
vomiting, trembling illnessand L. illness which 

originate in digestive system disease; drug administration of 
irritable bowel syndrome, functionality D. Xia* fsL 

characteristic colitis, Wi room flame 

21. 

Medicine composition which is stated in Claim 20 which is 
a prevention or a therapeutic agent for irritable bowel 
syndrome, functionality D. X^"^ Xia^ J*l characteristic 
colitis, roomflame 
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22. 

General Formula 



[5£+. Ar li^lCfi&S^LXUXtJa^ 

x~;uS v t°u v;ugxii*>v;u*£SU R 

l*-A-W-B S(A l*#ttLXl*Xt*lMS«7JU 

b io <D7;u^-;u*£^U p li k 2 xii 3 

U q li 1 XI* 2 £«U r li 0 Xli l £^ 

-To ]-eaa?ti*-f >K-;nb*»xi*-t©aia 

>M 3 g#i*£ln#J<> 
Specification 

JMb^ttlcHU BL<l*aiRW<i:AX*y> 
M 3 ft*tt«ttftffl***-f>K-jbfc*** 

^fcy.M, S»{*I*KI:: % m 2 s«fti*it>R 

CttfSPbttXL^o 

RXI*RR*©«*R*©ft«RiLXttJB 

M 3 ftS{*K»LXaffEflto«?nte£*U C 
*i&(cfcl*X*aiRW^7-b^a , J>tgta 
f *fcftRf*ffl6H»-e*ftl^4:ytt&*iX 



indole compound which is displayed with [In Formula, Ar 
displays optionally substituted phenyl group x pyridyl group 
or benzyl group with respectto ring, R -A-W-B group (A 
displays lower alkylene group which is possible to have 
diverged, the W does not exist, or displays oxygen atom or 
carbonyl group, B displays optionally substituted phenyl 
group * pyridyl group or furyl group with respect to ring. ) or 
displays alkenyl group of carbon number 5 to 1 0 whichis 
possible to have diverged, p displays 1, 2 or 3, q displays 1 or 
2, r displays 0 or 1 .] or muscarinic M 3 receptor antagonist 
which designates pharmacologically acceptable salt as active 
ingredient 



[Description of the Invention] 

indole compound technological field this invention regards 
indole compound , details regard indole compound which 
shows the selective muscarinic M 3 receptor antagonist action 
and medicine composition which designates that as active 
ingredient. 

background technology 

There is a subtype of 3 kinds at least in muscarinic receptor , 
as for M i receptor in brain, as for M 2 receptor in heart, as for 
M 3 receptor it existsis known in smooth muscle and gland 
organization. 

Because medical drug which possesses muscarinic receptor 
antagonist action, shows spasm action and analgesic action^ 
anti- secretion action, it is used as treatment drug of 
theintestine or bladder or other dysfunction. 

atropine (INN436 ), there is a scopalamine* oxybutynin* 
bromide propantheline s ipratropium etc, as medical drug 
whichpossesses muscarinic receptor antagonist action, but 
these have almost similar affinity vis-a-vis M 2 and 
M 3 receptor of muscarinic receptor, in order to compete with 
the acetyl choline to unselective, in these cannot evade side 
effect, it is known. 
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ftfcHS 5940149 #&«lciiBittf afcffli 
*fc» «*¥8-507092*^*l=l*/<V 




Because of that medical drug which does not show side effect 
for heart where medical drug* especially M 2 receptor which 
possesses the muscarinic receptor antagonist action where 
selectivity is high participates was desired. 

3 -substituted pyrrolidine derivative (Japan Unexamined 
Patent Publication Hei 2- 282360 number and Japanese 
Publication of International Patent Application 4- 505927 
number, Japan Unexamined Patent Publication Hei 7-149640 
disclosure ), 3 -substituted piperidine derivative (Japanese 
Publication of International Patent Application 4- 500521 
disclosure ), carbamate derivative (WO 95/06635 ), imidazole 
derivative (Japan Unexamined Patent Publication Hei 
7-2 1 5943 disclosure ), biphenyl aceticacid derivative (Japan 
Unexamined Patent Publication Hei 8-291 141 disclosure ) etc 
is known as compound which selectively competes in 
muscarinic M 3 receptor, but selectivity in each case for 
muscarinic M 3 receptor was not fully. 

On one hand, in Japan Examined Patent Publication Sho 
59-40149 disclosure oxy indole derivative which possesses 
stomach acid secretion inhibition * hypotensive effect, in 
addition, 1 and 3 -dihydro where it is a activator and/or 
antagonist of vasopressin and/or oxytocin indole - 2 -on 
derivative are stated in Japanese Publication of International 
Patent Application 8-507092 disclosure , butconcerning 
muscarinic receptor antagonist action and medical medicinal 
road which is based on thatit is not stated. 

It is to offer novel compound where as for objective of this 
invention, the selectivity for muscarinic M 3 receptor 
selectivity * for muscarinic M 3 receptor in comparison with 
the muscarinic M 2 receptor especially is high, at same time 
possesses strong antagonist action and themedicine 
composition which designates that as active ingredient. 

Disclosure of Invention 

As for these inventors, concerning compound which possesses 
muscarinic M 3 receptor antagonist action,result of diligent 
research, General Formula (I ) 



14-A-W-B »(A l*#ttLTl*Tfc<fcl>tt«7;U 



indole compound which is displayed with [In Formula, Ar 
displays optionally substituted phenyl group* pyridyl group 
or benzyl group with respectto ring, R -A-W-B group (A 
displays lower alkylene group which is possible to have 
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diverged, the W does not exist, or displays oxygen atom or 
carbonyl group, B displays optionally substituted phenyl 
group * pyridyl group or furyl group with respect to ring. ) or 
displays alkenyl group of carbon number 5 to 1 0 which is 
possible to have diverged, p displays 1 , 2 or 3, q displays 1 or 
2, r displays 0 or 1 .] or pharmacologically acceptable salt, 
selectivity ishigh in muscarinic M 3 receptor, at same time 
possesses strong antagonist action you discovered, this 
invention reached to completion. 

Regarding to this invention, "substituent with respect to ring 
At has been allowed to havepossessed" with you can list 
substituent or methylenedioxy group* trimethylene group* 
tetramethylene group* ethylene oxy group or other bivalent 
group of halogen atom * amino group* lower alkyl group * 
lower alkoxy group* mono or di lower alkyl amino group* 
lower acyloxy group* lower acyl amino group* cyano 
group or other univalent, halogen atom is desirable. 

"lower alkyl group n With with carbon number 1 to 6 alkyl 
group , concretely, you can list methyl group* ethyl group* 
propyl group* isopropyl group* butyl group* isobutyl 
groups s-butyl group* t-butyl group* pentyl group* 
isopentyl group* neopentyl group* t-pentyl group* hexyl 
group etc, the methyl group* ethyl group* propyl group* 
isopropyl group* butyl group* isobutyl group* s-butyl 
group* t-butyl group is desirable. 

"lower alkoxy group " With with carbon number 1 to 6 alkoxy 
group , concretely, you can list methoxy group* ethoxy 
group* propoxy group* isopropoxy group* butoxy group* 
isobutoxy group* s-butoxy group* t-butoxy group* 
pentyloxy group* isopentyl oxy basis,neopentyl oxy basis 
and t-pentyloxy group* hexyloxy group etc, methoxy 
group * ethoxy group* propoxy group* isopropoxy group* 
butoxy group* isobutoxy group* s-butoxy group* t-butoxy 
group is desirable. 

"mono or di lower alkyl amino group " With with mono or di 
alkyl amino group which is substituted with the carbon 
number 1 to 6 alkyl group, concretely, you can list 
methylamino group* ethylamino group* propyl amino 
group* isopropyl amino group* butyl amino group* 
isobutyl amino group* s-butyl amino group* t-butyl amino 
group* pentyl amino group* isopentyl amino group* 
neopentyl amino group* t-pentyl amino group* hexyl amino 
group* di methylamino group* diethyl amino base and 
dipropyl amino group* dibutyl amino group* di pentyl 
amino group* di hexyl amino group* ethyl methylamino 
group* methylpropyl amino group* butyl methylamino 
group etc, methylamino group* ethylamino group* propyl 
amino group* isopropyl amino group* butyl amino group* 
isobutyl amino group* s-butyl amino group* t-butyl amino 
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group* dimethylamino group* diethyl amino base is 
desirable. 

"lower acyloxy group " With with carbon number 1 to 6 
acyloxy group , concretely, you can list formyl oxy group* 
acetoxy group* propanoyl oxy group* butanoyl oxy group* 
iso butanoyl oxy group* pentanoyl oxy group* hexanoyl 
oxy group etc, the acetoxy group* propanoyl oxy group* 
butanoyl oxy group* iso butanoyl oxy group is desirable. 



"lower acyl amino group " With with carbon number 1 to 6 
acyl amino group , concretely, you can list formyl amino 
group* acetamide group* propanoyl amino group* 
butyroylamino group* iso butyroylamino group* pentanoyl 
amino group* hexanoyl amino group etc, the acetamide 
group* propanoyl amino group* butyroylamino group is 
desirable. 

"lower alkylene group which is possible to have diverged" 
With with carbon number 1 to 6 alkylene group , concretely, 
you can list methylene group* ethylene group* trimethylene 
group* tetramethylene group* heptamethylene group* 
hexamethylene group* methyl ethylene group* ethyl 
ethylene group* propylene group* dimethyl ethylene 
group* dimethyl propylene group etc, the methylene group* 
ethylene group* trimethylene group* tetramethylene group 
is desirable. 

"substituent with respect to ring B has been allowed to 
havepossessed" With, you can list substituent or bivalent 
group of univalent. 

substituent of univalent, especially halogen atom* amino 
group * methyl group * t-buty 1 group % methoxy group * 
dimethylamino group* nitro group* hydroxy group with 
such as halogen atom* amino group* lower alky I group* 
lower alkoxy group* mono or di lower alkyl amino group* 
lower acyloxy group* lower acyl amino group* cyano 
group* nitro group* hydroxy group isdesirable. 

In addition with substituent of univalent of 2 or more 
optionally substitutable 0 

With such as methylenedioxy group* trimethylene group* 
tetramethylene group* ethylene oxy group, configuration 
does preferably dihydro benzofuran ring bivalent group it is a 
ethylene oxy group which. 

"alkenyl group which is possible to have diverged" As, 4 
-methyl pente-3- enyl group* 3- methyl bute-3- Ni jpl 1 
basis, 3 -methyl bute -2- Ni jpl 1 basis, 4 -methyl pente-4- 
enyl groups 8-methyl l#none-7-l#ni jpl 1 basis, 8 -methyl 
l#none-8-l#ni jpl 1 basis, to 5-methyl l#kise-4-l#ni jpl 1 basis, 
to 5 -methyl l#kise-5-l#ni jpl I basis, 6 -methyl hept-5- Ni 
jpl 1 basis, 6 -methyl hept-6- Ni jpl 1 basis, 7 -methyl 
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l#okute-6-l#ni jpl 1 basis, 7 -methyl l#okute-7-l#ni jpl 1 basis, 
3 -cyclohexylidene propyl group* 2- you can list ti talo- 
hexylidene ethyl group, 4 -methyl pente-3- enyl group are 
desirable. 

"p " And "q " value of p+q is 3 or 4, it is desirable ^specially 
"p " and at time of combining "q " (p,q ) = (1 and 2), (2 and 2) 
or it isa (3 and 1), it is desirable . 

"pharmacologically acceptable salt " As, you can list 
hydrochloric acids nitric acid* sulfuric acid or other 
inorganic acid salt* acetic acid* citric acid* fumaricacid* 
tartaric acid or other organic acid salt* methane sulfonic 
acid* p-toluenesulfonic acid or other sulfonate and alanine* 
leucine* glutamic acid* glutamine or other amino acid salt. 

Furthermore, because the compound of this invention (I ) has 
asymmetric carbon of 1 or more in the molecule, optical 
isomer exists. 

These optical isomer and its mixture in each case are included 
in this invention. 

In addition, the compound of this invention (I ) or 
pharmacologically acceptable salt is isolated has the hydrate 
or as solvent affinitive substance or crystal multiform 
substance, but these and it isincluded in this invention. 

Because the compound of this invention (I ) or 
pharmacologically acceptable salt, has selective* and strong 
muscarinic M 3 receptor antagonist action, youcan use 
disorder* where muscarinic M 3 receptor participates 
especially, as the irritable bowel syndrome* functionality D. 
X^l? Xia* JH characteristic colitis and nausea* 
vomiting* trembling illnessand ^— 3. L. illness or other 
central nervous system disease; urinary incontinence and for 
increased urinary frequency or other urinary tract disorder; 
chronic obstructive pulmonary disease* chronic bronchitis* 
asthma* pulmonary fibrosis and rhinitis or other respiratory 
disease the prevention or treatment drug which originate in 
H room flame or other digestive system disease; drug 
administration. 

It can produce the compound of this invention (I ), with 
method which is expressed below. 
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(it** Ar* R* p. q fttf r ItlMZtnmVM > 

X JSlXS Y liK8££&UZ i*£tttS£H 
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>£$£©;#£* #*UI* 0 deg C frb^;ST\ 5 
#fr & 2 1$^ »*UI* 10 #frb 1 iSfellift 

#l*TMb£tt(III)£*0*.. -20 deg C frb;§!£© 

Sic***cticj:yft^*(iv)*»«cfc4<-e 



(journal of chemical society* 1957 year, page c.f. 1928) oxy 
indole compound which is produced by dehydration 
ring-closing reaction of (In Formula, as for Ar* R* p* q and r 
description above and being synonymous,as for X and Y you 
display leaving group, Z displayspreservation everyone's 
basis. ) (first step ) mandelic acid anilide (II ) withcondensing 
compound (III ), it is a step which obtains compound (IV ). 

oxy indole compound (II ) in dry tetrahydrofuran* ether* 
dioxane* diethylene glycol dimethyl ether or other organic 
solvent, - from 20 deg C with room temperature* preferably 
0 to 4 deg C from that way temperature from boiling point* 
preferably 0 deg C of solvent with room temperature, from 5 
min 1 hour is agitated from 2 hours* preferably 10 min the 
methyl lithium* n- butyl lithium* s-butyl lithium* t-butyl 
lithium of 2 equivalent, including phenyl lithium* sodium 
amide* lithium diisopropyl amide or other strong basicity 
metal reagent. 

Next, compound (IV ) can be acquired by from 20 deg C from 
boiling point* preferably room temperature of solvent under 
agitating reacting with boiling point of solvent including 
compound (III ), 

X in conventional chemical reaction if a basis which functions 
as leaving group itshould have been, p- toluene sulfonyloxy 
group* benzene sulfonyloxy group* methane sulfonyloxy 
group* trifluoromethane sulfonyl oxy basic or other 
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;u**vatf <D;*ju*=/M-*vg. mm. m 

Z I*. il^OHb^SJSICfc^Tm 2 7S>0>75 

/mo&m&tLT&ntzmv&Mi P - 
Hux>x,/u*- i >i'a(jaiTi>vM,gj£i^ 

5.). *>-tr>XJU*-JUg^<DXJU*-jl'S 

£*>\r A< 0 -Cfc£<b£fel(III)l*. 
2-282360 ^iffi, 4-500521 #^^1113 



3=fc, rA< 1 T*fc£lb£1$3(III)l*, -(b^^(VH)CD 
75/g£flJtE Z -CfiUlLfc&.IXx/l^t 
Kp^v^JUS-MDItcU C<DtK&S£ X 

(Vii) ' q (lll)r=1 



sulfonyloxy group* chlorine » bromine % iodine or other 
halogen atom is desirable. 

Z in conventional chemical reaction if a basis which functions 
as preservationobtaining basis of amino group of secondary 
amine it should have been, the p- toluene sulfonyl group 
(Below "tosyl group " with you say. ), benzene sulfonyl group 
or other sulfonyl group is desirable. 

Furthermore, r 0 can produce compound (III ) which is, 
accordingto method which is stated in Japan Unexamined 
Patent Publication Hei 2- 282360 disclosure, Japanese 
Publication of International Patent Application 4- 500521 
disclosure etc. 

In addition, r 1 amino group of compound (VII ) preservation 
afterobtaining with aforementioned Z, ester group plate origin 
does compound (III ) which is, to hydroxymethyl group, can 
produce by substituting this hydroxy group in X. 



(£*. Q li<£i£R7;MrJUS£ mt . )(S& 2 Ig) 

<b£$i(iv)<7>z£l&iu ■fb^fei(V)^»^iS 

<b^^Kiv)^7iy-juxi*T-v— jkdSS 
■c<b6*(V)*»*ctA<-e*«. 

T<b£1fc)(l)£*#£>Xin?fc£, 
>7.Jl/^-JU^-^>S, *$>XJl/*— JU*"**> 

xn,7\-.=.)\,***/&, mm. %m. B^mmo 

<b£^(V)£7-tzr--HJJK >$/-JK 

0>*n&ig*a>?f£T, ifc^-efctitfa^b+r- 
•J-^A. a^b*U^A$<Dfc$Mi££ilu;LT, 
<b^fel(Vl)t/xlS^1i-^Ctlc<i;y s 



It is a step which removes Z of (In Formula, Q displays lower 
alkyl group. ) (second step ) compound (IV ), obtains 
compound (V ). 

Under existing of phenol or anisol, treating compound (IV ) 
with hydrobromic acid , or hydrobromic acid-acetic acid it 
can acquire compound (V ). 

compound (VI ) with condensing (third step ) compound (V ), 
it is a step whichobtains compound (I ). 

Y in conventional chemical reaction if a basis which functions 
as leaving group itshould have been, can list tosyl oxy group * 
benzene sulfonyloxy group * methane sulfonyloxy groups 
trifluoromethane sulfonyl oxy basic or other sulfonyloxy 
group * chlorine x bromine % iodine or other halogen atom. 

If compound (V ) in acetonitrile* methanoL ethanoL 
isopropyl alcohoK acetone or other organic solvent, sodium 
carbonate ^ potassium carbonate % sodium hydrogen 
carbonate or potassium hydrogen carbonate or other inorganic 
base or triethylamine or pyridine or other organic base under 
existing, it is necessary, compound (I ) can beacquired by 
reacting including sodium iodide x potassium iodide or other 
inorganic catalyst, compound (VI ) with. 
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^^^^xK^tKP^^^^DD^UA. 1,2- 

£blc* <b£^(i)(i* lb£^(ii)<tlb£!fe(vin) 



In addition compound (I ) compound (V ) with can acquire 
benzaldehyde derivative evenwith reductive ami nation which 
uses triacetoxy sodium borohydride etc in tetrahydrofuran* 
chloroform* 1, 2- dichloroethane or other organic solvent and 
under acetic acid existing. 

Furthermore, as for compound (I ), compound (II ) with 
condensing the compound (VIII ), it can acquire. 




(itcK Ar*R*X,p*q RlS r l*lSMBiE*T?fc 

So) &&1t«1fc(viii)li.±Gft i xgfrb 

&* Pit. <7x>^> ?-?;u£* m^wmmmm 
*»wt£*(i)©a*stetttt. <b$»(i)i^ 

*i6ic*ijflr&iBS**i**«)-ettftt^ 



Furthermore (In Formula, Ar* R> X,p* q and r description 
above and is synonymous. ), as needed combining production 
method which from theabove-mentioned first step is stated in 
third step it can produce compound (VIII ). 

pharmacologically acceptable salt of the compound of this 
invention (I ) can produce hydrochloric acid* nitric acid* 
sulfuric acid or other inorganic acid salt* acetic acid* citric 
acid* fumaric acid* tartaric acid or other organic acid salt* 
methane sulfonic acid* tosyl acid or other sulfonate or 
alanine* leucine* glutamic acid* glutamine or other amino 
acid in the compound (I ) by operating with conventional 
method . 

optical isomer of the compound of this invention (I ), 
operating, designates acidic optical resolution medicine as 
crystalline diastereomeric salt in compound (I ), optical 
resolution is possible this with recrystallization method etc. 

In addition, it is possible also making use of enantiomer 
separation technology compound (I )or decoration compound 
it attaches on high-performance liquid chromatography which 
uses chiral immobile phase and optical resolution to do. 

Furthermore, optically active compound (I ) can be acquired 
in above-mentioned production method, optically active 
process intermediate is used with . 

As dosage form of the compound of this invention, with 
tablets* capsules* granule* powder* inhalant or syrup 
you can list parenteral administration with oral dosage or 
injectable or suppository . 

Listing Working Example below morphological form in 
order, to execute invention youexplain this invention 
concretely, but this invention is not something which islimited 

...:+u +i 
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with these. 

(Execution line 1) 3 - (1 -phenethyl piperidine-4- yl ) - 3 
-phenyl- 1, 3- dihydro indole - 2 -on acetate 



3-7x-JU-3-(e^ l Jv>-4-^;U)-l,3-vtKP«< 
;U-2-^>(0.88g:3.00mmot).^x^;u^ 

P^K (0.57g:3 .05mmol) Sl/S^St^'J^A 
(0.90g:6.5mmol)J T-bh-hU ;U(30ml)tK 3SE 

v^7PP>^>^MEg*LT^b*ifcJi®^ 
vU*y^*^A^P^h^^-(Jtil?^:v^ 
□ a**>/>*/-/i^!0/i)l::ttU Sfe^t 

LT 3-(l-^x^5 1 JUt 0 ^ , Jv>-4-f^)-3-^x^ 
;U-l,3-vtKP>T>K-^-2-7f->^ 0.93g(J|X$ 
78%)^fco 

;^L^r*C<D^»^(0.2g)^PKX5 1 ;^(0.5ml)lC^ 



it £ :190.0-191.5 deg C 
5:1.08-1. 18(lH,m), 1.52-1. 



•h-nmrccdcw 



69(3H,m), 1 .95-2.09(2H,m), 2.49-260(3H,m), 
2.70-2.76(2H,m), 2.91-3.03(2H,m), 
6.92( 1 H,d,J=7.94Hz), 7.04-7 .47( 1 3H,m), 

8.54(lH,s) 0 

MS m/z:397(C 27 H 28 N 2 0+H)o 

(3IJ6#1 2)(+)-3-r(S)-i-^x^^;ut°p u v>-3- 
^;U]-3-7x-;b-i,3-vtKP-<>K— ;i/-2-^-> 

3-7x~JU-3-[(S)-t°PUv>-3--f;U]-l,3-vtK 
P-T>K— ;i/-2-^->(0.09g:0.32mmol), 7x^f 
JUhvU— KO.O9g:O.32mmol)Xl/»7K0tK*U 
O A (0.09g:0.64mmol) £ 7 -fe h - h U 1 0ml) 

■kssti:: 2.5 mrmftLtzoftWikJxfcfc 



3 -phenyl-3- (piperidine-4- yl ) - 1 and 3 -dihydro indole - 2 
-on (0.88 g:3.00 mmol ), phenethyl bromide (0.57 g:3.05 
mmol )and anhydrous potassium carbonate (0.90 g:6.5 mmol ) 
7 hours was agitated in acetonitrile (30 ml ) and under the 
reflux. 

After cooling you opened reaction mixture to water, extracted 
with the dichloromethane, you dried after water wash, with 
anhydrous sodium carbonate . 

vacuum distillation doing dichloromethane, residue which it 
acquires it attached on silica gel column chromatography 
(eluting liquid: dichloromethane/methanol=10/l ), 3 -(1 
-phenethyl piperidine-4- yl ) - 3 -phenyl- 1, 3- dihydro indole - 
0.93 g (yield 78% ) it acquired2 -on as white powder. 

Next, this powder (0.2 g ) was melted in ethylacetate (0.5 
ml ), 4 rule hydrogen chloride-ethylacetate solution of 
equivalent were added. 

It filtered crystalline powder which it precipitated, after 
washing, dried with ethylacetate, acquired title compound 
(0.17 g). 

melting point: 190.0- 19 1.5 deg C 'H-nmr (CD Cl 3 );de: 1.08 - 
1.18(1 H,m), 1.52-1. 

69 (3 H,m ), 1 .95 - 2.09 (2 H,m ), 2.49 - 260 (3 H,m ), 2.70 - 
2.76 (2 H,m ), 2.91 - 3.03 (2 H,m ),6.92 (1 H,d,J=7.94 Hz ), 
7.04 - 7.47 (13 H,m ), 8.54 (1 H,s ). 

MS m/z:397 (C 27 H 28 N 2 0+H ). 

(S ) - 1 -phenethyl pyrrolidine-3- yl]-3- phenyl-1, 3- dihydro 
indole - 2 -on 3- phenyl-3- [(S ) -pyrrolidine-3- yl ] - 1 and 3 
-dihydro indole - 2-on (0.09 g:0.32 mmol ), phenethyl tosylate 
(0.09 g:0.32 mmol ) and anhydrous potassium carbonate (0.09 
g:0.64 mmol ) 2.5 hours was agitated in the acetonitrile (10 
ml ) and under reflux. After cooling you opened reaction 
mixture to water, extracted with the di talo- Ro methane, you 
dried after water wash, with anhydrous sodium carbonate . 
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TLC(aBII»a:^*-y->/tt»X^;U=l/3)lCj: 

0.08g(i|X$ 68%)^#fco 

14^:82.0-83.0 deg C(#fi?) 0 

[Qf] D 255 :+472° (C=0.35,CHCl 3 ) o 

! H-NMR(CDCl3) a : 1 .65- 1 .76( 1 H,m), 1.91-2. 

01(1 H,m), 2.2 1 ( 1 H,t,J=8.55Hz), 

2.35(IH,dd,J=16.48,7.94Hz), 2.55-2.74(4H,m), 
2 .80-3 .0 1 (2H,m), 3 .52-3 .64( 1 H,m), 

6.93(1 H,d,J=7.93Hz), 7.04-7.44(1 3H,m), 

8.53(lH,m) 0 

MS m/z:383(C 2 6H2 6 N 2 0+H)o 

(mmm 3x-)-3-[(S)-i-^x^^epuv>-3->r 

;i/]-3-7x-;u-i,3-vtKo>f>K— JU-2-^-> 

(-)-3-^x-;UO-[(S)-t°PUv>-3--rJU]-l,3-Vt 

KP^>K— JU-2-*>(0.26g:0.93mmol). 3>x* 

^;UhvU-h(0.28g:1.00mmol). 

O A (0.2 1 g: 1 .50mmol) £ 7 ir h =. h 'J ;U ( 1 5ml) 

+ .aaETIw2RIB«*PLfc 0 

fco 

•9->/»Mx^;u=l/3)lc^L, &fi<b£fe£& 
fe*SSttt»**LT 0.26g(HX^ 73%)Sfco 



vacuum distillation doing dichloromethane, it refined residue 
which it acquires with fraction collection TLC (developing 
solvent: hexane/ethylacetate=l/3 ), 0.08 g (yield 68% ) it 
acquired with title compound as white powder. (Working 
Example 2 ) (+) - 3 - 

melting point: 82. 0-83.0 deg C (Disassembly). 
[;al] <sub>D 25 5 :+472 deg (C=0.35, CHC 1 3 ). 
<sup>lH-nmr(CD Cl 3 );si: 1.65- 1.76(1 H,m), 1.91-2. 

01 (1 H,m ), 2.21 (1 H,t,J=8.55 Hz ), 2.35 (1 

H,dd,J=l 6.48,7.94 Hz ), 2.55 - 2.74 (4 H,m ), 2.80 - 3.01 (2 
H,m ), 3.52 - 3.64(1 H,m ), 6.93 (1 H,d,J=7.93 Hz ), 7.04 - 
7.44(13H,m ), 8.53(1 H,m). 

MS m/z:383 (C 26 H 26 N 2 0+H ). 

(Working Example 3 ) (-) - 3 - [(S ) - 1 -phenethyl 
pyrrol idine-3- yl ] - 3 -phenyl- 1, 3- dihydro indole - 2 -on (-) - 
3 -phenyl-3- [(S ) -pyrrolidine-3- yl ] - land 3 -dihydro indole 
- 2 -on (0.26 g:0.93 mmol ), phenethyl tosylate (0.28 g:1.00 
mmol ), anhydrous potassium carbonate (0.21 g:1.50 mmol ) 

2 hours was agitated in acetonitrile (15 ml ) and under reflux. 

After cooling you opened reaction mixture to water, extracted 
with the dichloromethane, you dried after water wash, with 
anhydrous sodium carbonate . 

vacuum distillation doing dichloromethane, residue which it 
acquires it attached on silica gel column chromatography 
(eluting liquid: hexane/ethylacetate=l/3 ), 0.26 g (yield 73% ) 
it acquired with title compound as white crystalline powder. 



i4/S:144.0-146.5 o C 



melting point: 144.0 - 146.5 □ 



[Qf]D25.8: -160.7° (C=0.40, CHCI3) e 



[;al] D25.8:- 160.7 deg (C=0.40,CHC 13 ). 



1H-NMR(CDCI3) 5:1.38-1.51 (1H, m), 1.85-1. 



<SP>K/SP>H-nmr(CDCKSB>3</SB>);de: 1.38-1.51 (1 H,m), 1.85 - 1. 



98(1H, m), 2.26-2.40(2H, m), 2.43-2.49(1 H, 



1 H, 98 (1 H,m ), 2.26 - 2.40 (2 H,m ), 2.43 - 2. 49 



m), 2.51 -2.81 (6H, m), 3.50-3.62(1 H, m), 6.9 
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m),2.5 1-2.81 (6 H,m ), 3.50 - 3.62 (1 H,m ), 6.9 

2(1H, d. J = 7.94Hz), 7.01 -7.08(1 H f m), 7.12- 



2 (1 H,d,J=7.94 Hz ), 7.01 - 7.08 (1 H,m ), 7.12 - 
7.4302H. m) f 8.25(1H, s) 0 



7.43 (12 H,m) 8.25(1 H,s ). 

MS rn/z:383(C26H26N2o+H) 0 



MS m/z:383 (C26H26N2o+ H ). 

(HJ6t«4)(-)-3-[(S)-1-[2-(2, 3-vtKa/<>y^ 



2 and 3 -di hydro benzo 2 - (S ) - 1 -(Working Example 4 ) (-) - 3 - 



L#n-5-x t yl)ethyl]pyrrolidine - 3 -yl]- 3 - phenyl -1,3 -di 



K Roy > doll - 2 -on 

(-)-3-7x-jU-3-[(S)-t°P , Jv>-3— 3-v 



(-) - 3 -phenyl - 3 - [(S ) -pyrrolidine - 3 -yl ] - 1 and 3 -di 
tKP^>K— ;U-2-7|->(0.20g:0.72mmol). 2-(2, 3- 



2 and 3 - hydro indole - 2 -on (0.20 g:0.72 mmol ), 2 - 
vtKP^>^^>-5-^;i,)X5 1 ;Uhvb-h(0.25g:0.79mm 



0.25 g:0.79 mm dihydro benzofuran - 5 -yl)ethyl tosylate 
ol).»7k^K*U^A(0.40g:2.88mmol)^7-trh-h l J;K 



ol)v anhydrous potassium carbonate (0.40 g:2.88 mmol ) acetonitrile 

iomo+. mifcTizzmfmnuzo ftw'&fxfom&wizm. *pp* 



In 10 ml), 2 hours it agitated to ring flowing down. After cooling to open reaction mixture to ice water, chloro /ft 
;UA(50ml, 20ml)-CttttiU SlTK^^'J^Ar^Uro 
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It extracted with jpl 1 A (50 ml,20 ml ), after water wash, dried with the anhydrous potassium carbonate. 



Under vacuum removing chloroform, residue which it acquires the silica gel column chromatograph wobble 
___________ _______ 



eluting liquid ichloro /ft fee 



JUA/^^y— Jl/=50/l)lC^tLv ^§Ht a To attach on jpl 1 A /methanols 0/1), with title compound 

fe$alattfftpfc<_LT 0. as white crystalline powder 0. 

14g(lR$ 43%)f#fco 14 g (yield 43% ) it acquired. 

14^:201.5-204.5 deg C(ftf8) [ or ] D 266 :- 13 1.8° melting point:20 1.5-204.5 deg C (Disassembly) [;al] 

(C=0.95,CHCl 3 )o <sub>D 26 6 :-l 3 1 .8 deg (C=0.95, CHC 1 3 ). 



1H-NMR(CDCI3) 5: 1.41-1. 50(1 H, m). 1.85-1. 



<SP>K/SP>H-nmr (CDCKSB>3</SB> );de: 1.41 - 1.50 (1 H,m ), 1.85 - 1. 
98(1H. m), 2.25-2.80(8H, m). 3.14(3H, t, J = 



3 H,t,J= 98 (1 H,m ), 2.25 - 2.80 (8 H,m ), 3. 14 

8. 55Hz), 3.50-3.62(1H, m), 4.52(2H, t. J = 8. 



2 H,t,J=8. 8.55 Hz),3.50 - 3.62 (1 H,m ), 4. 52 

55Hz), 6.66(1 H, d, J = 7.93Hz). 6.85-7.08(4H 



4 H 55 Hz),6.66 (1 H,d,J=7.93 Hz ), 6.85 - 7. 08 
, m), 7.21-7.43(7H, m), 8.14(1H, S). 



m),7.21 - 7.43 (7 H,m ), 8.14 (1 H,S ). 
MS m/z:425(C28H28N202-hH) 0 



MS m/z:425 (C28H28N202 + H ). 

<£J6ffl5) (-)-3-^x-;u-3-[(S)-1 - (3-7in;u?Pt° 



3 -phenyl professional t° (S ) - 1 -(Working Example 5 ) (-) - 3 -phenyl - 3 - 

;u)tfp'Jv>-3— OH-1, 3-vtKo^>K-^-2-*> 



jpl ^pyrrolidine - 3 -yl]- 1,3 -di hydro indole - 2 -on 
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(-)-3-^x-;i,-3-[(s)-eaUv>-3-^^]-i. 3-v 



(-) - 3 -phenyl - 3 - [(S ) -pyrrolidine - 3 -yl ] - 1 and 3 -di 

tKO-f >K— ;U-2~7|->(0.28g: 1 .01 mmol) , 3-7JL=-)iy 



hydro indole - 2 -on (0.28 g: 1 .01 mmol ), 3 -phenyl J 

□ t°;U^PSK(0.20g: 1 .OOmmol) % MfcwlMM Tl ?M0A2 



0.42 Ro pill bromide (0.20 g:1.00 mmol ), anhydrous potassium carbonate 
i73^0r^i)lF7^ 



g:3.00 mmol) in acetonitrile (20 ml ) and under reflux 2 hours churning 
Lfc o ;ta^SlS^*7Klcfc{t^aa^uA(80ml f 30ml)T*ttiti 



It did. After cooling to open reaction mixture to ice water, with chloroform (80 ml,30 ml Extraction 



It did, after water wash, dried with anhydrous potassium carbonate. Under vacuum removing chloroform, it can, and 
others 



eluting liquid:hexane/acetic acid X tl It is residue silica gel column chromatograph galley fee 

¥]u^T73yi5ffC7a^ 



yield 7 To attach on jp8 jpl 1=1/3), with title compound as white crystalline powder 0.28 g 

O%)f»fco 



0%) It acquired. 
li£:145.0-147.5 o C 



melting point: 145.0- 147.5 □ 

[tf]D27.2: -145.6° (C=1.28, CHCI3) 0 



[;al] D27.2:- 145.6 deg (C=1.28,CHC 13 ). 
1H-NMR(CDCI3) (7:1.42-1.51 (1H, m), 1.6 
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<SP>l</SP>H-nmr(CDCKSB>3</SB> );si: 1.42-1.51 (1 H,m), 1.6 



8-1.80(2H,m), 
2.22-2.50(4H,m), 
2.66-2.76(2H,m), 
6.91(lH,d,J=7.93Hz), 
8.46(1 H,s)o 

MS rri/z:397(C 27 H 28 N 2o +H)o 



l.84-1.97(lH,m), 
2.58(2H,t,J=7.94Hz), 
3.49-3.59(1 H,m), 
7.03-7.41 (13H,m), 



(Hftffl 6)(-)-3-[(S).i-{2-7xy+vx^;i,)t 0 p 
Uv>-3--r;u]-3-^x-;u-i,3-i;tKp^>K-;u 
-2-*> mmm 5 izmcx.w-yji-ji 

-3-[(S)-e □ »J V >-3--f ,3-v t Kp -f > K— 
;U-2-:fr>(0.28g:lA)lmmol)i:'<— ^^P^E7xt- 
h— ;K0.2lg:l.00mmol)<k^J5lS^1i-r. aiHb 
£^£fife$SB B B 14t»*tLT 0.24g(lR^ 60%) 



8 - 1 .80 (2 H,m ), 1 .84 - 1 .97 (1 H,m ), 2.22 - 2.50 (4 H,m ), 
2.58 (2 H,U=7.94 Hz ), 2.66 - 2.76 (2 H,m ),3.49 - 3.59 (1 
H,m ), 6.91 (1 H,d,J=7.93 Hz), 7.03-7.41 (13 H,m ), 8.46 (1 
H,s). 

MS m/z:397 (C 27 H 28 N 2o +H ). 

(Working Example 6 ) (-) - 3 - [(S ) - 1 - (2 -phenoxy ethyl ) 
pyrrolidine-3- yl ] - 3 -phenyl-1, 3- dihydro indole - according 
to 2 -on Working Example 5, (-) - 3-phenyl-3- [(S ) 
-pyrrolidine-3- yl ] - 1 and 3 -dihydro indole - 2 -on (0.28 
g: 1 .01 mmol ) with beta bromo phenetol (0.21 g:1.00 
mmol Reacting, 0.24 g (yield 60% ) it acquired with title 
compound as white crystalline powder. 



i££:141.4-142,5°C 



melting point: 14 1.4 - 142.5 □ 

[a]D27.2: -140.4° (C = 0.95, CHCI3) 0 



[;al] D27.2:- 140.4 deg (O0.95,CHC 13 ). 
1H-NMR(CDCI3) <5 : 1 .47 — 1 .56(1 H, m), 1.87-2. 



<SP>K/SP>H-nmr (CDCKSB>3</SB> );de: 1.47 - 1.56 (1 H,m ), 1.87 - 2. 



00(1H, m), 2.34-2.43(1H, m), 2.48(1H, t, J = 



1 H, 00 (1 H,m ), 2.34 - 2.43 (1 H,m ), 2. 48 t,J= 



9.16Hz), 2.72-2.93(4H, m) r 3.52-3.64(1 H, m 



1 H,m 9.16 Hz),2.72 - 2.93 (4 H,m ), 3.52 - 3. 64 

), 3.99-4.03(2H, m), 6.83(2H, d, J = 7.94Hz), 



) 3.99 - 4.03 (2 H,m ), 6.83 (2 H,d,J=7.94 Hz ), 

6.89-6.94(2H, m), 7.02-708(1H, m), 7.21 -7.42(9H, m), 8.51 (1H. s). MS m/z:399(C26H 
26N202 + H) 0 



6.89 - 6.94 (2 H,m ), 7.02 - 708 (1 H,m ), 7.21 - 7.42 (9 H,m ), 8.51 (1 H,s ). MS m/z:399 (C26H26N202 + H ). 
(*tt«7)(-)-3--7x-;U-3-[(S)-1-(4--7i-;b^;U 



4 -phenyl butyl (S ) - I -(Working Example 7 ) (-) - 3 -phenyl - 3 - 
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) pyrrolidine - 3 -yl]- 1 ,3 -di hydro indole - 2 -on 



mmm 4 i^*i:T.(-)-3^x-;u3-[(S)-t o au 

v>-3--r;u]-i,3-vtKa^>K— ;b-2-*:> 

(0.28g: 1 .0 1 mmol)<k 4-7i- JU^ ;U h v U— h 
(0.31g:1.00mmol)<h^SiS^-&rSSI^^%^ 
fifiUMttlltLT 0.31g(HX¥ 74%)»fco 

[a] D 276 :-129.5° (C=0.80,CHCl 3 ) o 

'H-NMI^CDCl;,) 6 : 1 .47-1 .64(5H,m), 1 .84-1 . 

98(1 H,m), 2.20-2.50(4H,m), 2.54-2.60(2H,m), 
2.73-2.80(2H,m), 3.49-3.62(1 H,m), 

6.92(lH,d,J=7.32Hz), 7.02-7.41 (13H,m), 

8.30(lH,s) o 

MS m/z:41 l(C28H30N2O+H) o 



(HJSGfl 8)(-)-3-[(S)-l-[3-(2,3-vtKP^>V^ 

>-5->rii/)^ > at 0 ^]t o a | Jv>-3->f;u]-3-^x- 

^.i,3^tKP-<>K-;u-2-^>^®^ mmm 

4 . (-)-3-^x- ;U3-[(S)-t°D'Jv>-3--T 

;i/ ]-i,3- v t K □ ^ > K - ^ -2- t > 

(0.28g:101mmol)<h 3-(2,3-vtKP^<>l/^^> 
-5--f;U)^Pt°;ixhvU—K0.37g:1.00mmol)i:^ 
££2#T. vP^tMb£1fc)£ 0.37g(HX* 
67%)^fco 

'H-NMR^DCb) a : 1 .42-1 .52(1 H,m), 1 .64-1 . 

75(2H,m), 1 .84- 1.97(1 H,m), 2.2 1 -254(6H,m), 
2.65-2.74(2H,m), 

3.14(2H,t,J==8.55Hz),3.47-3.57(lH,m), 
4.52(2H,t,J=8.55HZ), 6.66(1 H,m,J=7.94Hz), 
6.82-6.97(3H,m) > 7.07(1 H,t,J=7.32Hz), 
7.20-7.42(7H,m), 7.91(lH,s) 0 

MS m/z:439(C 29 H 3 oN 2 0 2 +H)o 



&fei»*i:LT 0.32g *#fc 0 

14^:113.0-114.5 deg C(»») [ ar] D 277 :-7.7° 
(C=0.96,CHCI 3 )o 

(HMJ9)(-)-3-[(SH4->^;i/^> : r-3-x-;u)t 0 
p "J v>-3--f ;U]-3-^x- ;ui ,3-vt Kp * >K— 
;u-2-+> HJfctffl 4 icipCT.(-)-3-:7x-;t, 
-3-[(S)- 1° p 'J v >-3--r ,3- v t Kp -<> K— 

^-2-+>(0.17g:061mmoI)<t 4-^^JU-3-^>x 



According to Working Example 4, (-) - 3 -phenyl-3- [(S ) 
-pyrrolidine-3- yl ] - 1 and 3 -dihydro indole -2 -on (0.28 
g: 1 .0 1 mmol ) with 4 -phenyl butyl tosylate (0.3 1 g: 1 .00 
mmol ) reacting, 0.3 1 g (yield 74% ) it acquiredwith title 
compound as white amorphous substance. 

[;al] <sub>D 276 :- 129.5 deg (C=0.80, CHC 1 3 ). 

<sup>lH-nmr (CD Cl 3 );de: 1.47 - 1.64 (5 H,m ), 1.84 - 1. 

98 (1 H,m ), 2.20 - 2.50 (4 H,m ), 2.54 - 2.60 (2 H,m ), 2.73 - 
2.80 (2 H,m ), 3.49 - 3.62 (1 H,m ),6.92 (1 H,d,J=7.32 Hz ), 
7.02 - 7.41 (13 H,m ), 8.30 (1 H,s ). 



MS m/z:41 1 (C28H30N2O+H ). 

(Working Example 8 ) (-) - 3 - [(S ) - 1 - [3 - (2 and 3 
-dihydro benzofuran-5-yl ) propyl ] pyrrolidine-3- yl ] - 3 
-phenyl- 1, 3- dihydro indole - according to 2 -on acetate 
Working Example 4, (-) - 3-phenyl-3- [(S ) -pyrrolidine-3- 
yl ] - 1 and 3 -dihydro indole - 2 -on (0.28 g: 101 mmol ) with 

3 - (2 and 3 -dihydro benzofuran-5-yl ) propyl tosylate (0.37 
g:l .00 mmol ) reacting, 0.37 g (yield 67% ) it acquired syrup 
compound. 

<sup>lH-nmr(CDCl 3 );si: 1.42- 1.52(1 H,m ), 1.64- 1. 

75 (2 H,m ), 1.84- 1.97(1 H,m ), 2.21 -254 (6H,m),2.65- 
2.74 (2 H,m ), 3.14 (2 H,t,J=8.55 Hz ), 3.47 -3.57 (1 H,m ), 
4.52 (2 H,t,J=8.55 Hz ), 6.66 (1 H,m,J=7.94 Hz ), 6.82 - 6.97 
(3 H,m ), 7.07 (1 H,t,J=7.32 Hz ), 7.20 - 7.42 (7 H,m ),7.91 (1 
H,s). 

MS m/z:439 (C 29 H 30 N 2 O 2 +H ). 

syrup compound which it acquires was melted in ethylacetate, 

4 rule hydrogen chloride-ethylacetate solution wereadded. 

reaction mixture was concentrated, crystalline compound 
which was precipitated including ether, was filtered. 

After washing, it dried crystal with ether and 0.32 g itacquired 
with title compound as white powder. 

melting point: 1 13.0-1 14.5 deg C (Disassembly) [;al] 
<sub>D 27 7 :-7.7 deg (C=0.96, CHC 1 3 ). 

(Working Example 9 ) (-) - 3 - [(S ) - (4 -methyl pente-3- 
enyl ) pyrrolidine-3- yl ] - 3 -phenyl- 1, 3- dihydro indole - 
according to 2 -on Working Example 4, (-) - 3 -phenyl-3- [(S ) 
-pyrrolidine-3- yl ] - 1 and 3 -dihydro indole - 2 -on (0.17 
g:061 mmol ) with 4 -methyl-3- pentene -1 - yl tosylate 
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>-l->T;UhvU— K0.16g:0.60mmol)<k£J£J££ 
0.05g(J&¥ 25%)mtz 0 

ik^:1445-1465 deg C(#*P) [or] D 26 ! :-161.9° 
(C=0.37,CHCl 3 )o 



the(0.16 g:0.60 mmol ) reacting, 0.05 g (yield 25% ) it 
acquired with title compound as white crystalline powder. 

melting point: 1445-1465 deg C (Disassembly) [;al] 
<sub>D 26 ':-161.9 deg (C=0.37, CHC 1 3 ). 



1H-NMR(CDCI3) 5:1.38-1. 51 (1H, m), 1.59(3 



3 <SP>K/SP>H-nmr(CDCKSB>3</SB>);de: 1.38 - 1.51 (1 H,m), 1. 59 

H, s), 1.66(3H, s), 1.85-1.98(1H, m). 2.06-2.1 4(2H, m), 2.20-2.49(4H, m), 2.69-2.79(2 
H t m), 3.50-3.62(1H, m), 5.03-5.08(1 H, m), 6.93(1H, d, J = 7.32Hz), 7.05-7.1 1 (1 H, m), 7. 
21-7.43(7H, m), 8.21 (1H, s) 0 



H,s),1.66 (3 H,s ), 1.85 - 1.98 (1 H,m ), 2.06 - 2.14 (2 H,m ), 2.20 - 2.49 (4 H,m ), 2.69 - 2.79(2 H,m ), 3.50 - 3.62 (1 
H,m ), 5.03 - 5.08 (1 H,m ), 6.93 (1 H,d 5 J=7.32 Hz ), 7.05 - 7.1 1 (1 H,m ), 7.21 -7.43 (7 H,m ), 8.21 (1 H,s ). 

MS m/z:361 (C24H28N20 + H) 0 



MS m/z:361 (C24H28N20 + H ). 



(HS£#I 10)3-[l-[2-(2,3-VtKP^>V p ^>-5- 
^;U)x^-;U]t°^Uv>-3--r;i/^^;U]-3-^x- 
;i,-i,3-vt:KP^>K-;u-2-^>^K^ 




(Working Example 10 ) 3 - [1 - [2 - (2 and 3 -dihydro 
benzofuran-5-yl ) ethyl ] piperidine-3- yl methyl ] - 3 
-phenyl- 1, 3- dihydro indole - 2 -on acetate 



T;U=f>m^T, 2-**7-3-:7x-^>K l J> 
(0.42g:2.00mmol) 0 J fh : 5tKP7 : 7>(l 0ml) it 
fflZ % fr®7%tX\T n-^U'J^A-n-^*-*:/ 
^$(2.5ml:4.00mmol;1.6M 2 flfnWMf 

N-[2-(2,3- 2? t K □ 2/ % J 7 7 > -5- ;U ) X * 
)l ]-3- t^Uv-iMf JK^vU-h 
(0.83g:2.00mmol) (D-rh5tKn75>(l 0ml) }S 
5ft*»i.xh5tKn^>iB3STlc 15 f$mS 

Jn^i/<7PP>^>(50ml,20ml)T*ttaiLfco 



Under argon stream, 2 -oxo-3- phenyl indoline in 
tetrahydrofuran (10 ml ) solution of (0.42 g:2.00 mmol ), 
under ice bath cooling 2 min questions applying n- butyl 
lithium-n- hexane solution (2.5 ml:4.00 mmol;1.6Msolution ), 
it dripped, 1 hour agitated. 

N- [2 - (2 and 3 -dihydro benzofuran-5-yl ) ethyl ] - 3 
-bipyridinyl methyl tosylate including tetrahydrofuran (10 
ml ) solution of (0.83 g:2.00 mmol ), 1 5 hours it agitated 
under tetrahydrofuran reflux. 

After cooling, in reaction mixture it extracted with 
dichloromethane (50 m!,20 ml ) including ice-saturated 
ammonium chloride water. 

dichloromethane layer after water wash, was dried with 
anhydrous sodium carbonate. 
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*^>/Ritx^;u=i/3)lctf U ftlzm&Ltz 

KRf:0.37)ictaa-r**a»*»«iLfc o 

'H-NMR(CDC1 3 )<5 :0.83-0.89(lH,m), 1.34-1. 

54(4H,m), 1.72-1.80(lH,m), 1.86-1. 93(1 H,m), 
2.13(1 H,dd,J = 1 4.04,4.27Hz), 2 .36-2.48(3H,m), 
2.6 1 -2.67( 1 H,m), 2.77(1 H,d.J= 1 0.3 8Hz), 

2.90( 1 H,d,J=9. 1 6Hz), 3. 1 5(2H,t,J=8.55Hz), 
4.53(2H,t,J=8.55Hz), 6.67(1 H,d,J=7.94Hz), 
6.84-6.97(3H,m), 7.05-7.1 1(1 H,m), 

7.19-7.38(7H,m),7. 

98(lH,s) 0 

«36ttft**-B»X^;b(0.4ml)*jBK.. 
■ex-xJK20ml)**P^.fco 

1ft. fcJiU *iftftft©attOftl^7Xf 
* 0.17g(HX$ 17%)#fco 

^ jj| :136.5-139.0 deg C( » « ) MS 
m/z:453(C 3 oH 32 N 2 0 2 +H)o 

iii^TTLCT»x*^^c«a-r*»ui»sa 

'H-NMRfCDCb) (7:0.99-1 .07(1 H,m), 1 .43-1 . 

71(4H,m), 1.86-1.95(lH,m), 
2.18(lH,dd,J=13.43,4.88Hz), 2.27-2.58(7H,m), 
2.78-2.82( 1 H,m), 3. 1 7(2H,t,J=8.54Hz), 

4.54(2H,t,J=8.54Hz), 6.68(1 H,d,J=8.55Hz), 
6.83(lH,d,J=8.55Hz), 6.88-6.95(2H,m), 7.07-7 
13(lH,m), 7.21-7.47(7H,m), 7.97(lH,s)o 

0.22g(i&$ 23%)f#fc 0 

M & :214.0-218.0 deg C( ft M ) MS 
m/z:453(C 30 H 3 2N 2 O 2 +H) o 

(mmm iix-)-3-[(S)-i-[2-(4-^pp^x-^)x 

^;U]t 0 nUv>-3->f;u]-3-37xz:;u-i,3-i;t:KP 

-f>K-;U-2-^> Hfifi^j 4 izmtr . (-)-3-3?x 
-;i / _3-[(S)-ePUv>-3--r^]-l,3-vtKP-f> 
K-;U-2-7h>(0.26g:094mmol). 2^0P7x 
~ ;U)X^;Uh Vb- h(0.29g:0.93mmol)cfcy . $ 
Slt£^£& B B a 1±f»*<tLT 0.19g(4X¥ 50%) 



vacuum distillation doing dichloromethane, residue which it 
acquires it attached on silica gel column chromatography 
(eluting liquid: n- hexane/ethylacetate=l/3 ), it concentrated 
extracted part which is suitable to thin layer chromatography 
(Below "TLC " with you say. developing solvent: 
dichloromethane/methanol=20/l ) upper part spot (Rf:0.37 ) 
which is liquated first. 

<sup>lH-nmr (CD Cl 3 );de: 0.83 -0.89 (1 H,m ), 1.34- 1. 

54(4H,m), 1.72- 1.80(1 H,m), 1.86- 1.93 (1 H,m), 2.13(1 
H,dd,J=l 4.04,4.27 Hz ), 2.36 - 2.48 (3 H,m ), 2.61 -2.67 (1 
H,m ), 2.77 (1 H,d.J=10.38 Hz ), 2.90 (1 H,d,J=9.16 Hz ), 
3.15 (2 H,U=8.55 Hz ), 4.53 (2 H,t,J=8.55 Hz ), 6.67 (1 
H,d,J=7.94 Hz ), 6.84 - 6.97 (3 H,m ),7.05 - 7.1 1 (1 H,m ), 
7.19-7.38(7 H,m ), 7. 



98(1 H,s ). 

residue which it acquires was melted in ethylacetate (15 ml ), 
ether (20 ml )was added next including 4 rule hydrogen 
chloride-ethylacetate (0.4 ml ). 

It filtered crystalline substance which it precipitated, after 
washing, dried with ether, 0.17 g (yield 17% ) it acquired 
diastereomer where polarity of the title compound is low. 

melting point:136.5-139.0 deg C (Disassembly) MS m/z:453 
(C 30 H 32 N 2 O 2 +H ). 

Consequently extracted part which is suitable to TLCbottom 
spot wasconcentrated. 

<sup>l H-nmr (CD Cl 3 );si: 0.99 - 1 .07 ( 1 H,m ), 1 .43 - 1 . 

71 (4H,m), 1.86- 1.95 (1 H,m ), 2.18(1 H,dd,J=l 3.43,4.88 
Hz ), 2.27 - 2.58 (7 H,m ), 2.78 - 2.82 (1 H,m ), 3.17(2 
H,t,J=8.54 Hz ), 4.54 (2 H,t,J=8.54 Hz ), 6.68 (1 H,d,J=8.55 
Hz ), 6.83 (1 H,d,J=8.55 Hz ), 6.88 - 6.95 (2 H,m ), 7.07 - 713 
(1 H,m ), 7.21 -7.47 (7 H,m ), 7.97 (1 H,s ). 



With above-mentioned similar operation, diastereomer where 
polarity of title compound is high-is designated as white 
crystalline powder. X 0.22 g (yield 23% ) itacquired. 

melting point:2 14.0-2 18.0 deg C (Disassembly) MS m/z:453 
(C 30 H 32 N 2 O 2 +H ). 

0.19 g (yield 50% ) it acquired (Working Example 1 1 ) (-) - 3 
- [(S ) - 1 - [2 - (4 -chlorophenyl ) ethyl ] pyrrol id ine-3- yl ] - 
3 -phenyl- 1, 3- dihydro indole -according to 2 -on Working 
Example 4, (-) - 3 -phenyl-3- [(S ) -pyrrolidine-3- yl ] - 1 and 
3 -dihydro indole -2 -on (0.26 g:094 mmol ), 2 - (4 
-chlorophenyl ) ethyl tosylate (0.29 g:0.93 mmol ) from, with 
title compound as crystalline powder. 
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H&:1 33.5- 134.5°C 



melting point: 133.5 - 134.5 □ 

[or]D27.3: -143.4° (C = 0.93, CH2CI2) 0 



[;al] D27.3:- 143.4 deg (C=0.93,CH2C12 ). 
1H-NMR(CDCI3)<5:1.34-1.54(1H, m), 1.80-1. 



<SP>K/SP>H-nmr(CDCKSB>3</SB>);de: 1.34- 1.54(1 H,m), 1.80-1. 
98(1H, m), 2.22-2.78(8H, m). 3.38-370(1H, 



1 H, 98 (1 H,m ), 2.22 - 2.78 (8 H,m ), 3.38 - 370 

m), 6.92(1H, d, J = 7.32Hz), 6.96-7.1 4(3H, m) 



m),6.92 (l H,d,J=7.32 Hz ), 6.96 - 7.14 (3 H,m ) 

, 7.16-7.5CK9H, m), 7.66-7.94(1 H, brs) Q 



7.16 - 7.50 (9 H,m ) 7.66 - 7.94 (1 H,brs ). 
MS m/z:417(C26H25ClN20+H) 0 



MS m/z:4 1 7 (C26H25C1N20 + H ). 

(HiS#Jl2)(-)-3-[(S)-1-[2-(4->h^rV^x-;U)X 



2 - (4 -methoxyphenyl ) X (S ) - 1 -(Working Example 12 ) (-) - 3 - 

^;u]t°nui;>-3-^;i/]-3-^xx;u-i f 3-vtKn>r>K-;u- 



jp8 jpl l]pyrrolidine - 3 -yl]- 3 - phenyl - 1,3 -di hydro indole - 
2-*> 



2 -on 

mmmuzmcx, (-) -3-^x^-3- [(s)-t°nuv>-3- 



(S ) -pyrrolidine - 3 - According to Working Example 4, (-) - 3 -phenyl - 3 - 
TM^T. 3-vtKn^>K—^-2-^->(0.28g:101mmoi 



0.28 g:10l mmol yl]- 1,3 -di hydro indole - 2 -on 
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).2-(4-^h+v7x-;U)X^;UhvU—K031g: 1.00mm 



3 1 g: 1 .00 mm ) 2 - (4 -methoxyphenyl ) ethyl tosylate 
ol)<ky.^b^^p D «1tt»^LTOJ7g(l|R$41%)mco 



0.17 g (yield 41 % ) it acquired from ol), with title compound as thejoining item characteristic powder. 
j|S£:1350-136.5 o C 



melting point: 1350 - 136.5 □ 

[Qf]D28.0: -148.5° (C=0.96, CH2CI2) 0 



[;al] D28.0:- 148.5 deg (C=0.96,CH2C12 ). 
lH-NMR(CDCI3)d:1.32-1.54(1H, m), 1.80-1. 



<SP>K/SP>H-nmr (CDCKSB>3</SB> );de: 1.32 - 1.54 (1 H,m ), 1.80 - 1. 
98(1H, m), 2.18-2.S2(8H, m) f 3.38-364(1H, 



1 H, 98 (1 H,m ), 2.18 - 2.S2 (8 H,m ), 3.38 - 364 
m), 3.77(3H, s)6.80(2H, d, J = S 



2 H,d,J-S m),3.77 (3 H,s ) 6. 80 



55Hz), 6.92(1 H,d,J=7.94Hz), 6.94-7.1 2(3 H,m), 55 Hz), 6.92 (1 H,d,J=7.94 Hz ), 6.94 - 7.12 (3 H,m ), 7.14 - 
7.14-7.48(7H,m), 7.90(lH,s) o 7.48 (7 H,m ), 7.90 (1 H,s ). 

MS m/z:413(C27H28N202+H) 0 



MS m/z:413 (C27H28N202 + H ). 

(H»Jl3)(-)-3-[(S)-1-[2-(4-^^x-;U)X^ 



2 - (4 -methylphenyl ) X j p 8 (S ) - 1 -(Working Example 13 ) (-) - 3 - 
;U]t°P'Jv>-3— 0H-3-7i-il/-1 ( 3-vtKP^T>K-^-2 



jpl 1 pyrrolidine - 3 -yl]- 3 - phenyl -1,3 -di hydro indole - 2 



-on 

nmmuzmcT. (-)-3-3^x;i,-3-[(s)-L o ngv>--3-- 
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(S ) -pyrrolidine - 3 - According to Working Example 4, (-) - 3 -phenyl - 3 - 
-OU] -1 . 3-vtKP-f>K— ;U-2-7|->(0.28g: 1 01 mmol 



0.28 g:101 mmol yl]- 1,3 -di hydro indole - 2 -on 

) I 2- (4->^;U^x^ ;U)XT;UhvU-K0.30g: 1 .05mmo 



030 g:1.05 mm o ) 2 - (4 -methylphenyl ) ethyl tosylate 

I) *y ^ *H<b^**»Sttl»*t LT0.2 1 g(JR*52%) ntzo 



0.21 g (yield 52 % ) it acquired from 1), with title compound as crystalline powder. 
ifi^:138.0-139.5°C 



melting point: 138.0 - 139.5 □ 

[a]D26.8: -154.7° (C = 0.94, CH2CI2) 0 



[;al] D26.8:- 154.7 deg (O0.94,CH2Cl2 ). 
1H-NMR(CDCI3) 6 : 1 .32-1 .52(1 H. m), 1.76-1. 



<SP>K/SP>H-nmr (CDCKSB>3</SB> );de: 1.32 - 1.52 (1 H,m ), 1.76 - 1. 
98(1H, m), 2.10-2.85(11H, m), 3.36-3.70OH 



1 H98(l H,m ), 2.10-2.85(11 H,m), 3.36-3. 70 

, m), 6.920H, d, J = 7.94Hz), 6.94-7.1 6(5H, m 



5 H,m m),6.92 (1 H,d,J=7.94 Hz ), 6.94 - 7. 16 
), 7.18-7.48(7H. m), 7.99(1H. s) G 



) 7.18 - 7.48 (7 H,m ), 7.99 (1 H,s ). 
MS m/z:397(C27H28N20+H) 0 



MS m/z:397 (C27H28N20 + H ). 

(HJfeffyi4)(-)-3-(4-^PP)^x-^-3-[(S)-1-[2 



2 (S ) - 1 -(Working Example 14 ) (-) - 3 - (4 -chloro ) phenyl - 3 - 

-(2, 3-vtKP^>7^>-5--f;u)x^;u]ea'Jv>-3--f;i/ 
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- (2 and 3 -di hydro benzofiiran - 5 -yl ) ethyljpyrrolidine - 3 -yl 
]-1 f 3-vtKP-f>K-JU-2-^-> 



]- 1 and 3 -di hydro indole - 2 -on 

mmmuzmcx. <-)-3-(4--$ap?x-;u) -3- t(s> -e 



(S ) - fc° According to Working Example 4, (-) - 3 - (4 -chloro phenyl) - 3 - 
P'Jv>-3-*OU] -1 i 3- vLKn-f>K-;U-2-*>(032g: 1 



032 g:l Ro lysine - 3 -yl]- 1,3 -di hydro indole - 2 -on 
.OOmmolh 2-(2, 3- vtKP^Ol/^^V-S — OU)X^Uh 



. 00 mmol)* 2 - (2 and 3 -di hydro benzofiiran - 5 -yl ) ethyl To 
Vb-h (0.35g : 1 . 1 0mmol) cfcy > BBit 



Ti rate (0.35 g:1.10 mmol ) from, title conversion 



£^£6fei^14t8*£LT 0.25g(ifc¥ 53%) 

m & :181.0-183.0 deg C [ a ] D 264 :-152.8 ° 
(C=0.92,CH 2 Cl 2 ) o 

1 H-NMR(CDC1 3 ) d : 1.28- 1 .46( 1 H,m), 1.76-1. 

96(1 H,m), 2.20-2.78(8H,m), 

3.15(2H,t,J=8.55Hz), 3.34-3.56(1 H,m), 

4.53(2H,t,J=8.55Hz), 6.67(1 H,d,J=7.94Hz), 

6.80-7.00(3H,m), 7.02-7. 1 2( 1 H,m), 
7.I6-7.46(6H,m), 7. 



0.25 g (yield 53% ) it acquired with compound as white 
crystalline powder. 

melting point: 18 1.0- 183.0 deg C [;al] <sub>D 26 4 :- 152.8 deg 
(O0.92,CH 2 Cl 2 ). 

<sup>IH-nmr (CD CI 3 );de: 1.28 - 1.46 (1 H,m ), 1.76 - 1. 

96 (1 H,m ), 2.20 - 2.78 (8 H,m ), 3.15 (2 H,t,J=8.55 Hz ), 
3.34 - 3.56 (1 H,m ), 4.53 (2 H,t,J=8.55 Hz ), 6.67 (1 
H,d,J=7.94 Hz ), 6.80- 7.00 (3 H,m ), 7.02 - 7.12 (1 H,m ), 
7.16-7.46 (6 H,m ), 7. 



70-7.96(1 H, brs) 0 



70 - 7.96 (1 H,brs ). 

MS m/z:459(C28H27CIN202 + H) 



MS m/z:459 (C28H27C1N202 + H ). 

(SU6«i5)(-)-3-[(S)-i-[2-(4--ha^xn;i,)x^ 



2 - (4 -nitrophenyl ) X j p 8 (S ) - 1 -(Working Example 15 ) (-) - 3 - 

;U]tfP'Jv>-3-- OH-3-?x~;U-1, 3 -^tKD-OK-;U-2-^> gWRI^CT. (-)-3-^x 

-;u-3~[(s)-t 0 PUv>-3- 
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(S ) -pyrrolidine - 3 - According to jpl 1 Jpyrrolidine - 3 -yl]- 3 - phenyl -1,3 -di hydro indole - 2 -on Working Example 
4, (-) - 3 -phenyl - 3 - 



3-S/tKn^f>K— ;U-2-^>(0.42g:1.50mmo 


1 


0.42 g:1.50 mm o yl]- 1,3 -di hydro indole - 2 -on 


1 


h 2-(4-nhD^x-^)X^;Uhvb-h(0.7 


2g:2.25m 
mo 


0.7 ) 2 - (4 -nitrophenyl ) ethyl tosylate 


2 g:2.25 mm o 



D<fcy.^lHfc^^ B B B 1±t»*<5:LT0.30g(Jl3l$47%)»fc. M& : 1 95.5-1 97.0°C [ <*]D27.1 : - 1 42. 
1° (C=1.04, CH2CI2), 1H-NMR(CDCI3) 5 :1.31 -1.54(1H, m), 1.80-1. 



0.30 g (yield 47 % ) it acquired from I), with title compound as crystalline powder, melting point:195.5 - 197.0 □ [;al] 
D27.1:- 142.1 deg (C=l .04.CH2C12 ). <SP> l</SP>H-nmr (CDCKSB>3</SB> );de: 1.31 - 1.54 (1 H,m ), 1.80 - 1. 



98(1H, m), 2.22-2.89C8H, m), 3.41~364(1H, 




1 H, 98 (1 H,m ), 2.22 - 2.89 (8 H,m ), 3.41 - 364 


m), 6.91 (1H, d, J = 7.32Hz). 7.00- 


7.06(1 H, 
m) 


m),6.91 (1 H,d,J=7.32 Hz ), 7.00 - 


7.06(1 H,m) 



, 7.13-7.47(9H, m), 8.11 (2H, dd, J = 6.71, 1.83Hz), 8.45(1H, s) c 



7. 1 3 - 7.47 (9 H,m ) 8 . 1 1 (2 H,dd,J=6.7 1 , 1 .83 Hz ), 8.45 ( 1 H,s ). 
MS m/z:4.28(C26H25N303 + H) 0 



MS m/z:4.28 (C26H25N3 0<SB>3</SB> + H ). 



(£ffiffl 16)(-)-3-[(S)-l-[2-(4-T^y^x-;U)X5 1 

;i/]t°p'Jv>-3-f;i/]-3-^x-;ui,3-vtKa-r 

> k — ;u -2- ir > mmm is v m tz 

(-)-3-[(S)-i-[2-(4--hn^xn;i,)x^^]t 0 aUv 
>-3--<;U]-3-^x^^-l,3-vtKP-r>K— ;u-2- 
* > (0.38g:0.89mmol) £ 1 0% / * 5 V ^ A fit M 
(0.02g), 1 ^^^K(1.8ml)#ST, X$/-;U 
(10ml)*a*.**S»*PUcCA<6SaT-e 3 



(Working Example 16 ) (-) - 3 - [(S ) - 1 - [2 - (4 -amino 
phenyl ) ethyl ] pyrrolidine-3- yl ] - 3 -phenyl-1, 3- dihydro 
indole - with 2 -on Working Example 1 5 it acquired (-) -3 - 
[(S ) - I - [2 - (4 -nitrophenyl ) ethyl ] pyrrolidine-3- yl ] - 3 
-phenyl-1, 3- dihydro indole - 2 -on while 10% 
palladium-carbon (0.02 g ), under 1 normal hydrochloric acid 
(1 .8 ml ) existing and in ethanol (10 ml ) solvent, adding 
hydrogen, 3 hours it agitated (0.38 g:0.89 mmol ) under room 
temperature. 

10% palladium activated carbon was filtered, after washing, 
filtrate under vacuum wasconcentrated with ethanol. 

It filtered crystalline substance which was precipitated 
including ethylacetate, in concentrate, after washing, dried 
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Sfc£&<Dtt&«£ 0.39g mtz c 
glb£1fcl£ 0.22g(HX$ 63%)f#fco 



MA: 2200-221. 0°C 




melting point:2200 - 221.0 □ 


[a]D30.6: -147.5° (C==0.24, CHCI3)o 




[;al] D30.6:- 147.5 deg (C=0.24,CHC 13 ). 


1H-NMR(CDCI3) d : 1 .34-1 .54(1 H, m), 1.80-2. 


<SP>K/SP>H-nmr (CDCKSB>3</SB> );de: 1.34 - 1.54 (1 H,m ), 1.80 - 2. 


02(1 H, m). 2.18-2.82(8H, m), 3.30-3.7 


0(3H, 


02(1 H,m ), 2.18 -2.82 (8 H,m ), 3.30 -3.7 


3H,0 


m) t 6.50-6.68(2H. m), 6.84-7.02(3H, m), 7.0 


m),6.50 - 6.68 (2 H,m ), 6.84 - 7.02 (3 H,m ), 7.0 


3-7.14(1 H, m), 7.20-7.54(7H, m), 7.74) 0 MS m/z:398(C26H27N30+H) 0 


(1H, s 


3 - 7.14 (1 H,m ), 7.20 - 7.54 (7 H,m ), 7.74). MS m/z:398 (C26H27N30 + H ). 


1 H,s 


(SffitiM 7) (-) -3- [ (S) - 1 - [2-(4-i/^UTS/^xH 


4 -di methyl amino 7x ~ 2 - (S ) - 1 -(Working Example 1 7 ) (-) - 3 - 


;u)x^;Ht 0 P'Jv>-3-^U]-3-7x^u-i f 3-vt 




jpl l)ethyl]pyrrolidine - 3 -yl]- 3 - phenyl - 1,3 -di t 


K Roy >K 






— jpl 1 - 2 -on 


HJ£#I 16 -Cf|b^fc(-)-3-[(S)-l-[2-(4-75y^i With Working Example 16 it acquired (-) - 3 - 


(S)-l-[2- 



=.;i/)X^;U]tf P'Ji/^-3--f ;i/]-3-7x=.;i/-I,3- (4 -amino phenyl ) ethyl ] pyrrolidine-3- yl ] - 3 -phenyl-1, 3- 



2000-12-5 

with ethylacetate, 0.39 g acquired acetate of title compound. 

In acetate it extracted with chloroform including 15% sodium 
hydroxide. 

It dried with anhydrous sodium sulfate, after filtering and 
under vacuum concentrated. 

It filtered crystalline substance which was precipitated 
including ethylacetate, in concentrate, after washing, dried 
with ethylacetate, 0.22 g (yield 63% ) acquired title 
compound. 
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vfcKn-f>K— JU-2-^->(0.22g:0.56mmol), * 
)\, V 'J > (0.3ml) , 10% ^ V A ,=£ ft & 
(0.05g). 1 jfiSffittO-lml^ftT^^y— JU 
(10ml)*«+, **«SETMS-C 1 f$P B Ut#L 

«l*«ll^h'J^A-Cft«IL. MET 



36%)*#fco 

gft£: 173.5-175.0 deg C [ a ] D 28 3 :- 144.2 ° 
(C=0.59,CH 2 Cl 2 )o 



dihydro indole - 2-on (0.22 g:0.56 mmol ), formalin (0.3 ml ), 
10% palladium activated carbon (0.05 g ), 1 hour it agitated 
with the room temperature under 1 normal hydrochloric acid 
(1.1 ml ) existing, in methanol (10 ml ) solvent and under 
hydrogen stream. 

10% palladium activated carbon was filtered, after washing, 
filtrate under vacuum wasconcentrated with methanol. 

It filtered crystalline substance which was precipitated 
including ethylacetate, in concentrate, washed with 
ethylacetate, after drying, 0.26 g acquired acetate of title 
compound. 

In acetate it extracted with chloroform including 1 5% sodium 
hydroxide. 

It dried with anhydrous sodium sulfate, after filtering and 
under vacuum concentrated. 

It filtered crystalline substance which was precipitated 
including isopropyl ether, in concentrate, washed with 
isopropyl ether, after drying, 0.09 g (yield 36% ) acquired title 
compound. 

melting point: 173.5-1 75.0 deg C [;al] <sub>D 28 3 :-144.2 deg 
(O0.59,CH 2 Cl 2 ). 



1H— NMR(CDCI3) 8 : 1 .34—1 .54(1 H, m), 1.80-2. 



<SP>l</SP>H-nmr(CDCKSB>3</SB> );de: 1.34- 1.54(1 H,m ), 1.80-2. 



02(1H. m), 2.18-2.84(8H 


, m), 2.89(6H, 


s). 3. 


8 H 02(1 H,m ), 2.18 -2. 84 


6 H, m),2.89 


s),3. 


38-3.70(1H, m), 6.66(2H 


, d, 


J=91 6H 
z) 


, 6.9 
1 


2 H 38 -3.70 (1 H,m), 6. 66 


d, 


J=916Hz) 


6.91 


(1H, d, J = 7.94Hz), 6.94-.48(7H, m), 7.94(1H, s) 0 MS m/z:426 
(C28H31N30 + H) 0 


7.12(3H, m), 7.16-7 0 j 


(1 H,d,J=7.94 Hz ) 6.94 -. 48 (7 H,m ), 7.94 (1 H,s ). MS m/z:426 (C28H 31 N30 + 
H). 


7.12(3 H,m)7.16-7. 


(SSifi0l18)(-)-3-[(S)-1- 


[3-(4-^h*v7x-;u)? 


(S ) - 1 - (Working Example 1 8 ) (-) - 3 - 


3 - (4 -methoxyphenyl ) ~J 



□ejneaij$?>-3— f;u]-3-7i-iU-i. 3-S/tKn^>K— iU-2-*> Sltttt4i::2pi;T. (-)-3- 

7xz:;u-3-[(S)-t 0 P'Jv>-3- 
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(S ) -pyrrolidine - 3 - According to Ro pilljpyrrolidine - 3 -yl]- 3 - phenyl - 1,3 -di hydro indole - 2 -on Working 
Example 4, (-) - 3 -phenyl - 3 - 

-OU] -1 , 3-vtKP-f>K— ;U-2-*>(0.28g: 1 01 mmol 



0.28 g:101 mmol yl]- 1,3 -di hydro indole - 2 -on 



h 3-(4->h*v7x-;u):?Pt?^ 




-h(o 




) 3 - (4 -methoxyphenyl ) propyl 


j P 7 V 


0 - jp7 



32g:1.00mmol)cty. Sg<b£1fc)£ >4tt^R£L 
T0.41g(Jte^ 97%)f#fco 

[ a ] D 264 :- 132.0° (C=0.93,CH 2 Cl 2 ) o 

1 H-NMR(CDC1 3 ) 5:1.32-1.51(1 H,m), 1.56-1. 

78(2H,m), 1.78-2.00(lH,m), 2.12-2.82(8H,m), 
3.38-3.64(lH,m), 3.77(3H,s), 
6.79(2H,d,J=8.55Hz), 6.92(1 H,d,J=7.32Hz), 
693-7. 1 5(3H,m), 7. 1 6-7.53(7H,m), 

8.14-8.61(lH,brs)o 

MS m/z:427(C 28 H 3 oN 2 0 2 +H)o 

(mmm i9x+)-3-[(s)-i-[2-(2,3-vtKP^>y^ 

v;u)-i,3-vtKP-f>K-;u-2-^-> HJ£^iJ4 \z 

¥ CT . (+)-3-(2- 1° »j V ;U)-3-[(S)- 1° a u v>-3- 
-f )l ]-l,3- y t F p O K - -2- 1 > 
(0. 1 1 g:0.40mmol) , 2-(2,3- V tKnK>^^^> 
-S-^^JX^/UhvU— h(0.13g:0.40mmol)cky. 

S^b^^lt^K^fftLT o.o9 g (4x$ 

52%)^fr 0 

[ar] D 262 :+35.6° (00.62,CH 2 C1 2 ) 0 

'H-NMR^DCb) 6 : 1 .7 1 -2. 1 6(2H,m), 2.20-2. 

93(8H,m), 3.13(2H,t,J=8.55Hz), 357-3.84(1 H,m), 
4.5 1 (2H,t,J=8.55Hz), 6.65(1 H,d,J=7.94Hz), 
6.73-7.07(4H,m), 7.08-7.30(2H,m), 
7.31-7.49(2H,m), 7.55-7.71(1 H,m), 8. 

1 9-8.55( 1 H,brs), 8.57-8.70( 1 H,m) 0 

MS m/z:426(C 27 H 27 N 3 0 2 +H)o 

(HJ5fc#J 20)O-3-(S)-l-[2-(2,3-vtKP^>^^ 
>-5--f;U)x^;u]t°P'Jv>-3-fJl/]-3-(2-b:Uv 
)U)-l,3-vtKP-<>K-;U-2-^-> SIJ&#]4lz^ 
CT, (-)-3-{2-t 0 »Jv;U)-3-[(S)-t 0 P'Jv>-3-^ 
;U ]-l,3- 5?tKPOh'-*-2-t> 
(0.15 g:0.54mmol) . 2-(2,3- ytKP^^7> 
-5-f;iOX^;U h v L/- h(0. 1 7g:0.54mmol) <fc y . 

sgfib^^ii^a^fftLT o.ng(iix$ 



0.41 g (yield 97% ) it acquired from 32 g:l .00 mmol), with 
title compound as oil. 

[;al] <sub>D 264 :- 132.0 deg (C=0.93,CH 2 C1 2 ). 

<sup>lH-nmr(CDCl 3 );de: 1.32- 1.51 (1 H,m), 1.56-1. 

78 (2 H,m ), 1.78 - 2.00 (1 H,m ), 2.12 - 2.82 (8 H,m ), 3.38 - 
3.64 (1 H,m ), 3.77 (3 H,s ), 6.79(2 H,d,J=8.55 Hz ), 6.92 (1 
H,d,J=7.32 Hz ), 693 - 7.15 (3 H,m ), 7.16 - 7.53 (7 H,m ), 
8.14-8.61 (1 H,brs ). 



MS m/z:427 (C 28 H 30 N 2 O 2 +H ). 

0.09 g (yield 52% ) it acquired (Working Example 19 ) (+) - 3 

- [(S ) - 1 - [2 - (2 and 3 -dihydro benzofuran-5-yl ) ethyl ] 
pyrrolidine-3- yl ] - 3 - (2 -pyridyl ) - 1 and 3 -dihydro 
theindole - according to 2 -on Working Example 4, (+) - 3 - (2 
-pyridyl ) - 3 - [(S ) -pyrrolidine-3- yl ] - 1 and 3 -dihydro 
indole - 2 -on (0.1 1 g:0.40 mmol ), 2 - (2 and 3 -dihydro 
benzofuran-5-yl ) ethyl tosylate (0.13 g:0.40 mmol ) from, 
with title compound as amorphous substance. 

[;al] <sub>D 262 :+35.6 deg (C=0.62,CH 2 C1 2 ). 

<sup>lH-nmr (CD Cl 3 );de: 1.71 - 2.16 (2 H,m ), 2.20 - 2. 

93 (8 H,m ), 3.13 (2 H,t,J-8.55 Hz ), 357 - 3.84 (1 H,m ), 4.51 
(2 H,t,J=8.55 Hz ), 6.65 (1 H,d,J=7.94 Hz ), 6.73 - 7.07 (4 
H,m ), 7.08- 7.30 (2 H,m ), 7.31 - 7.49 (2 H,m ), 7.55 - 7.71 (1 
H,m ), 8. 

19 - 8.55 (1 H,brs ), 8.57 - 8.70 (1 H,m ). 
MS m/z:426 (C 27 H 27 N 3 0 2 +H ). 

0. 1 1 g (yield 47% ) it acquired (Working Example 2 0 ) (-) - 3 

- (S ) - 1 - [2 - (2 and 3 -dihydro benzofuran-5-yl ) ethyl ] 
pyrrolidine-3- yl]-3- (2 -pyridyl ) - 1 and3 -dihydro indole - 
according to 2 -on Working Example 4, (-) - 3 - (2 -pyridyl ) - 
3 - [(S ) -pyrrolidine-3- yl ] - land 3 -dihydro indole - 2 -on 
(0.15 g:0.54 mmol ), 2 - (2 and 3 -dihydro benzofuran-5-yl ) 
ethyl tosylate (0.17 g:0.54 mmol ) from, with title compound 
as amorphous substance. 
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47%)f#fco 

[a] D 286 :-70.5° (C=1.08,CH 2 Cl 2 ) o 

'H-NMR(CDC1 3 ) <5 : 1 .43-1 .66(1 H,m), 1 .75-1. 

98(lH,m), 2.12-2.92(8H,m), 
3.12(2H,t,J=8.55Hz), 3.26-3. 87(lH,m), 

4.5l(2H,t,J=8.55Hz), 6.48-6.75(1 H,m), 

6.77-7.08(4H,m), 7.09-7.27(2H,m), 
7.29-747(2H,m), 7.60(1 H,dd,J=7.94,7.32Hz), 
8.34-8.67(2H,m) 0 

MS m/z:426(C 27 H 27 N 3 0 2 +H)o 



(mmm 2i)(o-3-[(s)-i-[(3-^^v-3-7x-^)^ 

□ e^]t 0 P'Jv>-3-<;U]-3-7xn;U-i,3-i;tK 

d-<>k-;u-2-^-> mmm s izmcx. (-)-3-? 

x-;u-3-[(s>t°aUv>-3--f;u]-i,3-vtKP-Y 

>K— ;U-2-^->(0.28g:101mmol), ^^PP 
ZfU t°^xy>(0.20g: 1 .2mmol)* y , ^IHb£ 
ty&&VifytLT 0.03g(!lX$ 7%)*#fc 0 

[Qf] D 256 :-104.3° (C=0.50,CHCl 3 ) o 

'H-NMRfCDCl^S : 1.50-1. 62(lH,m), 1.90-2. 

04(1 H,m), 2.40-2.54(2H,m), 2.84-303(4H,m), 
3. 1 7-3.23(2H,m), 3 .55-3 .68( 1 H,m), 

6.95( 1 H,d,J=7.32Hz), 7.06( 1 H,d,J=7.32Hz), 
7.24-7.58( 1 0H,m), 7.9 1 (2H,d,J=7.32Hz), 

8.63(1 H,s) Q 

MS m/z:41 1(C 27 H 26 N 2 0 2 +H) 0 

(mmm 22x-)-3-[(S)-i-[2-(4->h*v7xy^v) 

x^JU]rfPUv>-3->r;U]-3-7x-;i/-l,3-vtK 

p-f>K-;u-2-^-> mmm 4 izmcx. 0-3-? 

x-;U-34(S)-t°PUv>-3--f^]-l,3-vtKP-f 
> K— ;U-2-^>(0.28g: 1 .0 1 mmol) . 2-(4-> h ^ V 
7iy + y)Xf/lhvU- h(0.33g:1.0mmol)cfc 

0.26g(lR$ 60%)|#fco 

Hi £ :147.8-149.3 deg C [ Of ] D 26 ':-131.7 ° 
(C=0.61,CHCl 3 ) o 

'H-NMRCCDCb) 5 : 1 .4 1 -1 .53( lH,m), 1 .86- 1 . 
99(lH,m), 2.35(lH,dd,J=15.26,8.55Hz), 2. 



48(lH,t,J=9.16Hz), 
3.53-3.62(1 H,m), 
3.94(1 H,d,J=6.10Hz), 
6.75-6.82(4H,m), 
7.06(1 H,t,J=7.32Hz), 
7.88(1 H,s) 0 



2.67-2.88(4H,m), 
3.75(3H,s), 
3.96(lH,d,J=5.49Hz), 
6.92(1 H,d,J=794HZ), 

7.21-7.42(7H,m), 



as amorphous substance. 

[;al] <sub>D 286 :-70.5 deg (C=1.08,CH 2 Ct 2 ). 

<sup>lH-nmr (CD CI 3 );de: 1.43 - 1.66 (1 H,m ), 1.75 - 1. 

98 (1 H,m ), 2.12 - 2.92 (8 H,m ), 3.12 (2 H,t,J=8.55 Hz ), 
3.26 - 3.87 (1 H,m ), 4.51 (2 H,t,J=8.55 Hz ), 6.48 - 6.75(1 
H,m ), 6.77 - 7.08 (4 H,m ), 7.09 - 7.27 (2 H,m ), 7.29 - 747 (2 
H,m ), 7.60 (1 H,dd,J=7.94,7.32 Hz ), 8.34 -8.67 (2 H,m ). 



MS m/z:426 (C 27 H 27 N 3 0 2 +H ). 

0.03 g (yield 7% ) it acquired (Working Example 2 1 ) (-) - 3 - 
[(S ) - 1 - [(3 -oxo-3- phenyl ) propyl ] pyrrolidine-3- yl ] - 3 
-phenyl- 1, 3- dihydro indole -according to 2 -on Working 
Example 5, (-) - 3 -phenyl-3- [(S ) -pyrrolidine-3- yl ] - 1 and 

3 -dihydro indole -2 -on (0.28 g: 101 mmol ), beta chloro 
propiophenone (0.20 g: 1 .2 mmol ) from, with title compound 
as oil. 

[;al] <sub>D 25 6 :-104.3 deg (00.50, CHC 1 3 ). 
<sup>lH-nmr (CD Cl 3 );de: 1.50 - 1.62 (1 H,m ), 1.90 - 2. 

04 (1 H,m ), 2.40 - 2.54 (2 H,m ), 2.84 - 303 (4 H,m ), 3.17 - 
3.23 (2 H,m ), 3.55 - 3.68 (1 H,m ),6.95 (1 H,d,J=7.32 Hz ), 
7.06 (1 H,d,J=7.32 Hz ), 7.24 - 7.58 (10 H,m ), 7.91 (2 
H,d,J=7.32 Hz ), 8.63(1 H,s ). 



MS m/z:41 1 (C 27 H 26 N 2 0 2 +H ). 

0.26 g (yield 60% ) it acquired (Working Example 2 2 ) (-) - 3 
- [(S ) - 1 - [2 - (4 -methoxy phenoxy ) ethyl ] pyrrol idine-3- 
yl ] - 3 -phenyl- 1, 3- dihydro indole -according to 2 -on 
Working Example 4, (-) - 3 -phenyl-3- [(S ) -pyrrolidine-3 - 
yl ] - 1 and 3 -dihydro indole -2 -on (0.28 g:1.01 mmol ), 2 - 
(4 -methoxy phenoxy ) ethyl tosylate (0.33 g:1.0 mmol ) 
from, with title compound as white crystalline substance. 

melting point: 147.8- 149.3 deg C [;al] <sub>D 26 ':-l 31.7 deg 
(C=0.61,CHC 1 3 ). 

<sup>lH-nmr(CDCl 3 );de: 1.41 - 1.53(1 H,m ), 1.86- 1. 

99 (1 H,m ), 2.35 (1 H,dd,J= 15.26,8.55 Hz ), 2. 

48 (1 H,t,J=9.16 Hz ), 2.67 - 2.88 (4 H,m ), 3.53 - 3.62 (1 
H,m ), 3.75 (3 H,s ), 3.94 (1 H,d,J=6.10 Hz ), 3.96 (1 
H,d,J=5.49 Hz ), 6.75- 6.82 (4 H,m ), 6.92 (I H,d,J=794 Hz ), 
7.06 (1 H,t,J=7.32 Hz ), 7.21 - 7.42 (7 H,m ), 7.88 (1 H,s ). 



MS nVz:429(C 27 H 28 N 2 0 3 +H) 0 



MS m/z:429 (C 27 H 28 N 2 0 3 +H ). 
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(HJfe#y23)(-)-3-[(S)-l-[2-(4->^^^xy+v)X 
^Jb]lfD«JS?>-3-fiU]-3-7x— j|,-l f 3-S/tKP 

-;u-3-[(S)-t°PUv>.3--f;H-i,3-vtKD-f> 

K— JU-2-^>(0.28g: 1 .0 1 mmol) . 2-(4-*T ;U?x 
/ v)X^;U h V b— h(0.3 1 g: 1 .Ornmol)* U % S 

Hfcft*£&fel3ate»R£LT 022g(iR^ 

54%)f#fco 

IS£:157.5-159.0 deg C [ a ] D 27 0 :-139.0 ° 
(C=0.62,CHCl 3 )o 

'H-NMRtCDCy 5 : 1 .4 1 - 1 .53( 1 H,m), 1.86-1. 

99(1 H,m), 2.27(3H,s), 

2.35(lH,dd,J=15.26,8.55Hz), 2.42-2.49(1 H,m), 

2.68-2.89(4H,m), 3.53-3.59( 1 H,m), 
3.95-3.99(2H,m), 6. 

73(2H,d,J=8.55Hz), 

6.92(lH,d,J=7.94Hz)\7.02-7.08(3H,m), 
7.21-7.42(7H,m), 8.08(1 H,s) Q 

MS m/z:413(C 27 H 28 N 2 0 2 +H)o 

(&tfeffl 24)(+)-3-^>VjU-3-[(S)-l-[2-(2,3-vt 

;i/]-i,3-vtKn^>K— ;u2-*> HJ6«4[c* 
t r v (+)-3- ^ > v ;u -3-[(S)- tf p >j v > -3- -r 
]-l,3- y t F P O F - 11/ -2- t > 
(0.05g:018mmoI)^2-(2,3-^tKP'<> % -/77>-5- 
JU)X^ ;U h V b— h(0.06g:0.2mmol)<fc U . S 
Hfls£tt«6flttt»*iLT 0.05g(lR$ 60%) 

It £ : 187.2-1 89.0 deg C [ Of ] D 28J :+343 ° 
(C=0.34,CHCl 3 )o 

, H-NMR(CDCl 3 )6:1.50-1.76(lH,m) J 1.80-2. 

02(1 H,m), 2.22-2.76(6H,m), 2.78-3.06(3H,m), 
3.07-3.34(4H,m), 

4.53(2H,t,J=8.55Hz),6.61(lH,d,J=7.94Hz), 
6.67(1 H,d,J=7.94Hz), 6.76-6.92(3H,m), 
6.94-7. 1 6(6H,m), 7. 1 8-7.33(2H,m) 0 

MS m/z:439(C 29 H 3 oN 2 0 2 +H)o 

(llte0lj25)(-)-3-^>V^-3-[(S)-l-[2-(2,3-vtK 
p^>y^^>-5-<;i/)x^;u]t 0 P , Jv>-3->f 

;H-i,3-vtKP-r>K-;i/-2-^-> mmm 24 ic 

* C T . (-)-3- * > v Jl/ -3 -[(S)- 1° P U v > -3 - 
;u ]-i,3- 5 t F p -f 1/ K - * -2- 1 > 

(0.05g:0. 1 8mmol) , 2-(2,3- V tKP^> x /37^> 
-5--C;U)X^;Uhvb— K0.06g:0.19mmol)J:y. 
Sil^^^^^^fe|g B e attt»^<!:Lr0.03g(i|X 
¥45%)^#fco 



2000-12-5 

022 g (yield 54% ) it acquired (Working Example 2 3 ) (-) - 3 

- [(S ) - 1 - [2 - (4 -methyl phenoxy ) ethyl ] pyrrol idine-3- yl ] 

- 3 -phenyl- 1, 3- dihydro indole -according to 2 -on Working 
Example 4, (-) - 3 -phenyl -3- [(S ) -pyrrol idine-3- yl ] - 1 and 
3 -dihydro indole -2 -on (0.28 g:1.01 mmol ), 2 - (4 -methyl 
phenoxy ) ethyl tosylate (0.3 1 g: 1 .0 mmol ) from, with title 
compound as white crystalline substance. 

melting point: 157.5-1 59.0 deg C [;al] <sub>D 270 :- 139.0 deg 
(C=0.62, CHC 1 3 ). 

<sup>!H-nmr(CDCl 3 );de: 1.41-1.53(1 H,m), 1.86-1. 

99 (1 H,m ), 2.27 (3 H,s ), 2.35 (1 H,dd,J= 15.26,8.55 Hz ), 
2.42 - 2.49 (1 H,m ), 2.68 - 2.89 (4 H,m ), 3.53 - 3.59(1 H,m ), 
3.95 -3.99 (2 H,m ),6. 



73 (2 H,d,J=8.55 Hz ), 6.92 (1 H,d,J=7.94 Hz ) <sup>-,7.0 2- 
7.08 (3 H,m ), 7.21 - 7.42 (7 H,m ), 8.08 (1 H,s ). 

MS m/z:413 (C 27 H 28 N 2 0 2 +H ). 

0.05 g (yield 60% ) it acquired (Working Example 2 4 ) (+) - 
3 -benzyl-3- [(S ) - 1 - [2 - (2 and 3 -dihydro 
benzofuran-5-yl ) ethyl ] pyrrolidine-3- yl ] - 1 and 3 -dihydro 
theindole - according to 2 -on Working Example 4, (+) - 3 
-benzyl-3- [(S ) -pyrrolidine-3- yl ] - 1 and 3 -dihydro 
theindole - 2 -on (0.05 g:018 mmol ), 2 - (2 and 3 -dihydro 
benzofuran-5-yl ) ethyl tosylate (0.06 g:0.2 mmol ) from, with 
title compound as the crystalline powder. 

melting point: 187. 2- 189.0 deg C [;al] <sub>D 28 3 :+343 deg 
(00.34, CHC 1 3 ). 

<sup>lH-nmr(CDCl 3 );de: 1.50- 1.76 (1 H,m ), 1.80-2. 

02 (1 H,m ), 2.22 - 2.76 (6 H,m ), 2.78 - 3.06 (3 H,m ), 3.07 - 
3.34 (4 H,m ), 4.53 (2 H,t,J=8.55 Hz ), 6.61(1 H,d,J-7.94 
Hz ), 6.67 (1 H,d,J=7.94 Hz ), 6.76 - 6.92 (3 H,m ), 6.94 - 
7.16(6 H,m), 7.18 -7.33 (2 H,m ). 

MS m/z:439 (C 29 H 30 N 2 O 2 +H ). 

0.03 g (yield 45% ) it acquired (Working Example 2 5 ) (-) - 3 
-benzyl-3- [(S ) - 1 - [2 - (2 and 3 -dihydro benzofuran-5-yl ) 
ethyl ] pyrrolidine-3- yl ] - 1 and 3 -dihydro theindole - 
according to 2 -on Working Example 2 4, (-) - 3 -benzyl-3- 
[(S ) -pyrrolidine-3- yl ] - 1 and 3 -dihydro theindole - 2 -on 
(0.05 g: 0.1 8 mmol ), 2 - (2 and 3 -dihydro benzofuran-5-yl ) 
ethyl tosylate (0.06 g: 0. 1 9 mmol ) from, with title compound 
as the pale violet crystalline powder. 
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H & :184.5-185.8 deg C [ a ] D 27 9 :-72.2 ° 
(C=0.28,CHCl 3 )o 

^-NMRCCDCla) d : 1.86-2. 08(2H,m), 2.12-2. 

36(2H,m), 2.40-2.72(4H,m), 2.74-2.99(3H,m), 
3.01-3.34(4H,m), 

4.53(2H,t,J=8.55Hz),6.63(lH,d,J=7.94Hz), 
6.67(1 H,d,J=7.94Hz), 6.76-7. 1 8(9H,m), 

7.20-7.26(1 H,m), 7.39(1 H,s) c 

MS ixi/z:439(C 29 H 30 N 2 O 2 +H)o 



melting point: 1 84.5-185.8 deg C [;al] <sub>D 279 :-72.2 deg 
(C=0.28, CHC 1 3 ). 

<sup>lH-nmr (CD Cl 3 );de: 1.86 - 2.08 (2 H,m ), 2.12 - 2. 

36 (2 H,m ), 2.40 - 2.72 (4 H,m ), 2.74 - 2.99 (3 H,m ), 3.01 
3.34 (4 H,m ), 4.53 (2 H,t,J=8.55 Hz ), 6.63(1 H,d,J=7.94 
Hz ), 6.67 (1 H,d,J=7.94 Hz ), 6.76 - 7.18 (9 H,m ), 7.20 - 
7.26(1 H,m), 7.39(1 H,s ). 



MS m/z:439 (C 29 H 30 N 2 O 2 +H ). 



(H^J26)(-)~3-[(S)-1-[2-(6-^5 l ;Ut 0 Uv>-2- 



6 -methylpyridine - 2 - 2 - (S ) - 1 -(Working Example 2 6 ) (-) - 3 - 



yl)ethyl]pyrrolidine - 3 -yl]- 3 - phenyl -1,3 -di hydro yne 

K-;u-2-*> 



K— jpll -2 -on 

mmmuzmcx. (-)-3-?x-;u-3-[(s)-l o puv>-3- 



(S ) -pyrrolidine - 3 - According to Working Example 4, (-) - 3 -phenyl - 3 - 
3-vtKP-OK— JU-2-7h>(0.10g:036mmol 



0.10 g:036 mmol yl]- 1,3 -di hydro indole - 2 -on 
),2-(6->5 l ;i,-2-eUv^)X^Jl,hvU--h(0.11g:0.37 



0.1 1 g:0.37 ) 2 - (6 -methyl- 2 - pyridyi ) ethyl tosylate 



012 g (yield 79 % ) it acquired from mmol), with title compound as amorphous substance. 
[or]D27.9: -146.4° (C=1.1 6, CHCI3) 0 ~~ 



[;al] D27.9:- 146.4 deg (C=1.16,CHC 13 ). 
1H-NMR(CDCI3)S:1.24-1.46(1H, m), 1.74-2. 



<SP>K/SP>H-nmr (CDCKSB>3</SB> );de: 1 .24 - 1 .46 (1 H,m ), 1 .74 - 2. 
06(1 H, m), 2.23-2.39(1 H, m), 2.40-2.53(4H, — — — 
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4 H, 06 (1 H,m ), 2.23 - 2.39 (1 H,m ), 2.40 - 2. 53 

m), 2.58-2.92(6H, m), 3.41 —3.62(1 H, m), 6.7 



m),2.58 - 2.92 (6 H,m ), 3.41 - 3.62 (1 H,m ), 6.7 
7-6.95(3H, m) f 7.02(1H, t, J=7.32Hz), 7.10- 



7 - 6.95 (3 H,m ), 7.02 (1 H,t,J=7.32 Hz ), 7.10 - 
7.50(8H. m), 8.27-8.58(1 H, brs) c 



7.50 (8 H,m ) 8.27 - 8.58 (1 H,brs ). 
MS m/z:398(C26H27N30+H) 0 



MS m/z:398 (C26H27N30 + H ). 

(*«S«27).(-)-3-[(S)-1-[3-(5-^;^>-2— ( 



5 -methyl plan - 2 - 1 3 - (S ) - 1 -(Working Example 2 7 ) (-) - 3 - 

;u)^ne;u]t 0 PUv>-3— T;u]-3-^x~;u-i, 3-vtKn-O 



jpl l)propyl]pyrroIidine - 3 -yl]- 3 - phenyl - 1,3 -di hydro yne 

K-;i/-2-*> 



K — jpl 1 - 2 -on 

mmmwzmcx. (-)-3-?x-ju-3-[(s)-t o aui;>-3-- 



(S ) -pyrrolidine - 3 - According to Working Example 4, (-) - 3 -phenyl - 3 - 
-OI/]-1. 3-vtKP^f>K— ;U-2-^->(0.07g:025mmo1 



0.07 g:025 mmol yl]- 1,3 -di hydro indole - 2 -on 
).3-(5-/^;i/^>-2-^JU)-^Pt°;UhvU-h(0.07g: 



0.07 g: ) 3 - (5 -methyl furan - 2 -yl ) -propyl tosylate 
0.25mmol)<fcy,affi^b^^^att^a<!:LT0.05g(lR¥50%) 



0.25 From mmol), with title compound as oil 0.05 g (yield 50 % ) 
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It acquired. 

[or]D27.5:-1333° (C = 0.48, CHCI3) 0 



[;al] D27.5:- 1333 deg (C=0.48,CHC 13 ). 
1H-NMR(CDCI3)<7:1.32-1.54(1H, m), 1.5 



<SP>K/SP>H-nmr(CDCKSB>3</SB>);si: 1.32- 1.54(1 H,m ), 1.5 



8-1.79(2H,m), 1.80-2.02(lH,m), 8- 1.79(2H,m), 1.80-2.02(1 H,m ), 2.10 - 2.84 (8 H,m ), 

2.10-2.84(8H,m), 2.22(3H,s), 3.42-3.68(1 H,m), 2.22 (3 H,s ), 3.42 - 3.68 (I H,m ),5.80 (2 H,brs ), 6.92 (1 

5.80(2H,brs), 6.92(1 H,d,J=7.94Hz), H,d,J=7.94 Hz ), 707 (1 H,t,J=7.32 Hz ), 7.14 - 7.48 (7 H,m ), 

707(1 H,t,J=7.32Hz), 7.14-7.48(7H,m), 8.10 - 8.52 (1 H,brs ). 

8.10-8.52(lH,brs) o 

MS m/z:401(C26H28N2O2+H) o 



MS m/z:401 (C26H28N202 + H ). 

(H!60il28)(-)-3-[(S)-1-[3-(6-^l,t o Uv>-2- 



6 -methylpyridine - 2 - 3 - (S ) - 1 -(Working Example 2 8 ) (-) - 3 - 

-f^)^pt°;u]t°ngv>-3->r;u]-3-^x-;u-i, 3-vtKcw 



yl)propyl]pyrrolidine - 3 -yl]- 3 - phenyl -1,3 -di tK Roy 



>K— jpll -2 -on 

(-)-3-^x-;i/-3-[(S)-1-[3-(6->^;U-2~t 0, Jv 



6 -methyl- 2 - tf jp9 di 3 - (S ) - 1 - (-) - 3 -phenyl - 3 - 

)l) -2^D^-JH -t°Q'J v>-3—Ol/| - 1 , 3- S/tKP-f 



jpl 1)- 2 - propenyl]- pyrrolidine - 3 -yl]- 1,3 -di hydro India — 
JU-2-^(0.16g:0.38mmol)<fcy.*»b^»*a«*MtL 



jpl 1 - 2 -on (0.16 g:0.38 mmol ) from, title compound oil to do 
T0.08g(lft$52%M#/co 



T 0.08 g (yield 52 % ) it acquired. 
[a]D25.0:-84.6° (C = 0.82, CHCI3)o 
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[;al] D25.0:- 84.6 deg (C=0.82,CHC 13 ). 
1H-NMR(CDCI3) d : 1 .32 — 1 .52(1 H, m). 1.67-1. 



<SP>K/SP>H-nmr (CDCKSB>3</SB> );de: 1 .32 - 1 .52 (1 H,m ), 1 .67 - 1 . 
95(3H, m), 2.14-2.54(4H, m), 2.50(3H, s) t 2. 



95 (3 H,m ), 2.14 - 2.54 (4 H,m ), 2.50 (3 H,s ), 2. 
58-2.81 (4H, m), 3.33-3.65(1 H, m). 6.77-6.9 



58 - 2.81 (4 H,m ), 3.33 - 3.65 (1 H,m ), 6.77 - 6.9 

4(3H, m), 6.97-7.09(1H, m), 7.1 4-7.50(8H, m 



8 H,m 4 (3 H,m ), 6.97 - 7.09 (1 H,m ), 7.14 - 7. 50 
), 8.59-9.51 (1H, brs) 0 



) 8.59 -9.51 (1 H,brs). 

MS m/z:412(C27H29N30+H) 0 



MS m/z:412 (C27H29N30 + H ). 

(HJ£^j29)(-)-3-[(S)-1-[2-(5-^;U^>-2->f 



5 -methyl ruran - 2 - I 2 - (S ) - 1 -(Working Example 2 9 ) (-) - 3 - 

;u)x^;Ht°PUv>-3-^;u]-3-7x-;u-i, 3-vtKa-f>K 



jpl l)ethyl]pyrrolidine - 3 -yl]- 3 - phenyl - 1,3 -di hydro India 
-JU-2-7|-> 



— jpl 1 - 2 -on 

mmmuzmcx. (-) -3-^-^-3- [(s)-t°Q'jv>-3- 



(S ) -pyrrolidine - 3 - According to Working Example 4, (-) - 3 -phenyl - 3 - 
. 3-vtKn-T>K— ^-2-^->(0.1 3g:047mmol 



0.13 g:047 mmol yl]- 1,3 -di hydro indole - 2 -on 

). 2-(5-^;u^>-2--f;u)-x5 1 ;uhvU— 
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) 2 - (5 -methyl ruran - 2 -yl ) -ethyl Tosi ray 



h(0-13g:0.47mmol)<fcU . it £ ^ 009 g (yield 51% ) it acquired jp7 (0.13 g:0.47 mmol ) from, 

MtLX 009g(l|X^ 5 l%)l#fco with title compound as the oil. 

[ff ] D 284 :-120.9° (C=0.92,CHCl 3 )o fcal] <sub>D 284 :-120.9 deg (C=0.92, CHC 1 3 ). 

^-NMRtCDCla): 5 1.30-1 .53(lH,m), 1.75-2. <sup>lH-nmr(CD Cl 3 ):;de 1.30- 1.53 (1 H,m), 1.75-2. 

01(lH,m), 2.20(3H,s), 2.23-2.47(2H,m), 2. 01 (1 H,m ), 2.20 (3 H,s ), 2.23 - 2.47 (2 H,m ), 2. 

50-2.84(6H,m), 3.41 -3.63(1 H,m), 50 - 2.84 (6 H,m ), 3.41 - 3.63 (1 H,m ), 5.67 - 5.86 (2 H,m ), 

5.67-5.86(2H,m), 6.92(1 H,d,J=7.94Hz), 6.92 (1 H,d,J=7.94 Hz ), 7.05 (1 H,t,J=7.32 Hz ), 7.13 -7.45 (7 

7.05(1 H,t,J=7.32Hz), 7.13-7.45(7H,m), H,m ), 8.45 - 8.87 (1 H,brs ). 

8.45-8.87(lH,brs) 0 



MS m/z:387(C25H26N202 + H) ( 



MS m/z:387 (C25H26N202 + H ). 



(HS60J3O) (-) -3- [(s) - 1 - [3- (^>-2->r;u)^pe 



3 - (ruran - 2 -yl ) professional tf (S ) - 1 -(Working Example 30 ) (-) - 3 - 



;WtTP'JS?>-3— 1M-3-7jl-)1-1, 3-vtKP-f>K-;u-2 



jpl l]pyrrolidine - 3 -yl]- 3 - phenyl - 1 ,3 -di hydro indole - 2 
__ 



mmm^zmcx, (-) s-y^jis- us) -e p-jv>-3- 



(S ) -pyrrolidine - 3 - According to Working Example 4, (-) - 3 -phenyl - 3 - 
-OlO -1 , 3~vtKP-f>K-;U-2-^->(0.1 4g:050mmol ~~ 



0.14 g:050 mmol yl]- 1,3 -di hydro indole - 2 -on 
).3-(^>-2-<;U)^Pt o ;i/hvb-h(0.15g:0.55mmo 



0.15 g:0.55 mm o ) 3 - (ruran - 2 -yl ) propyl tosylate 



0.12 g (yield 63 % ) it acquired from 1), with title compound as ourcolor crystalline substance. 
Sfe£:175.0°C(#jg) 
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melting point:175.0 □ (Disassembly) 
[Qf]D253: -142.3° (C=0.84, CHCI3)o 



[;al] D25.3:- 142.3 deg (C=0.84,CHC 13 ). 
1H-NMR(CDC13) a : 1 .36- 1 .49(1 H. m), 1.68-1. 



<SP>K/SP>H-nmr (CDCKSB>3</SB> );si: 1.36 - 1.49 (1 H,m ), 1.68 - 1. 
80(2H. m). 1.83-1.97(1H, m), 2.21-248(4H, 



4 H, 80 (2 H,m ), 1.83 - 1. 97 (1 H,m ), 2.21 - 248 

m), 2.58-2.730H, m), 3.47 -3.60(1 H. m), 5.9 



m),2.58 - 2.73 (1 H,m ), 3.47 - 3.60 (1 H,m ), 5.9 

4(1H, d, J = 3.05Hz), 6.25(1H f dd, J = 3.05, 1.8 



1 H,d<U=3.05,1.8 4 (1 H,d,J=3.05 Hz ), 6. 25 

3Hz), 6.92(1H f d, J = 7.93Hz), 7.05-7.1 0(1 H f 



1 H, 3 Hz),6.92 (1 H,d,J=7.93 Hz ), 7.05 - 7. 10 
m), 7.20-7.41 (8H, m), 



m),7.20-7.4l (8 H,m ), 

___ _____ __ 

MS m/z:387(C 25 H 26 N 2 02+H)o 

(mmm 3 1 x-)-3-ks)- 1 -[2-(3-> v?x - ;u>x 

^;u]t°aUv>-3-<;u]-3-^x-;u.i,3-vtKp 
>r>K-;u-2-7i-> Hfls^j 4 ic*i:t, (-)-3-^x 
- )i.i~[(sy t° □ u v>-3--r ;u]-i ,3- v t kp 

K— ;i/-2-*>(0.14g:0.50mmol)2-(3-/h^v?x 
x.;i,)x^;uhvb— KO.iSgiO.SSmmoO.fcy „ S 

mit£fy£#&ntyntLT 0.12^*1* 63%) 

[a]D25.5: -152.9° (C=1 .65, CHCI3) 0 



[;al] D25.5:- 152.9 deg (C=1.65,CHC 13 ). 
1H-NMR(CDCI3) 8 : 1 .43- 1 .54(1 H, m), 1 .87 - 1 . 



<SP>K/SP>H-nmr (CDCKSB>3</SB> );de: 1.43 - 1.54 (1 H,m ), 1.87 - 1. 
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MS m/z:387 (C 25 H 26 N 2 0 2 +H ). 

0.12 g (yield 63% ) it acquired (Working Example 31 ) (-) - 3 

- [(S ) - 1 - [2 - (3 -methoxyphenyl ) ethyl ] pyrrol idine-3- yl ] 

- 3 -phenyl-1, 3- dihydro indole -according to 2 -on Working 
Example 4, (-) - 3 -phenyl -3- [(S ) -pyrrol idine-3- yl ] - 1 and 
3 -dihydro indole -2 -on (0.14 g:0.50 mmol ) 2 - (3 
-methoxyphenyl ) ethyl tosylate (0.15 g:0.55 mmol ) from, 
with title compound as amorphous substance. 



WO1998054167A1 
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99(1H, m), 2.30-2.84(8H, m), 3.52-3.64(1 H, 



1 H, 99 (1 H,m ), 2.30-2.84 (8 H,m ), 3.52 - 3. 64 

m), 3.77C3H, s). 6.7 1 -6.74 (3H, m), 6.92(1H, 



1 H, m),3.77 (3 H,s ), 6.71 - 6.74 (3 H,m ), 6. 92 

d, J = 7.94Hz), 7.03-7.08(1 H. m), 7.14-7.20( 



d,J=7.94 Hz),7.03 - 7.08 (1 H,m ), 7.14 - 7. 20 
1H, m), 7.24-7.43(7H, m), 8.21 (1H, s) a 



1 H,m),7.24 - 7.43 (7 H,m ), 8.21 (1 H,s ). 
MS m/z:413(C27H28N202 + H) 0 



MS m/z:413 (C27H28N202 + H ). 

(SIJS^J32)(-)-3-[(S)-1-[2-(3-tKo4v^xn;i / ) 



2 - (3 -hydroxyphenyl ) (S ) - 1 -(Working Example 32 ) (-) - 3 - 
i^]t°ngv>-3-^U]-3-:7i-;U-1, 3-5?tKD-f>K— ;u 



ethyl]pyrrolidine - 3 -yl]- 3 - phenyl - 1,3 -di hydro indole 
-2-^"> 



-2 -on 

1146^31 T^btifc(-)-3-[(S)-1 -[2- (3->h^rv7x 



3 -methoxy ^7x 2 - (S ) - 1 - It acquired with Working Example 3 1 (-) - 3 - 

-;i,)x^;u]t 0 PUv>-3--r;u]-3-^x-;u-i, 3-vtKn>f> 



Ni jpl l)ethyl]pyrrolidine - 3 -yl]- 3 - phenyl - 1,3 -di hydro yne 
K-;U-2-^>(0.17g:0.40mmol)fcJ:U:47%S<b*^(5 



5 K — jpl 1 - 2 -on (0.17 g:0.40 mmol ) and 47% hydrobromic acid 



mixture of ml) was agitated 2 hours under heating and re fluxing. After cooling with potassium carbonate alkali 
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It made characteristic, extracted with chloroform . potassium carbonate 



After drying and under vacuum it concentrated with 0 lx, the 
title compound it acquired 0.10 g (yield 53% ) as amorphous 
substance. 

[;ai] <sub>D 267 :-74.9 deg (C=1.04, CHC 1 3 ). 

<sup>lH-nmr (CD Cl 3 );de: 1.70 - 1.74 (1 H,m ), 1.90 - 2. 

02 (1 H,m ), 2.28 - 2.43 (2 H,m ), 2.60 - 283 (6 H,m ), 3.51 - 
3.57 (1 H,m ), 6.61 - 6.67 (3 H,m ),6.91 (1 H,d,J=7.32 Hz ), 
7.00 - 7.1 1 (2 H,m ), 7.20 - 7.42 (8 H,m ), 8.39 (1 H,s ). 



MS m/z:399 (C 26 H 26 N 2 0 2 +H ). 

0.32 g (yield 75% ) it acquired (Working Example 33 ) (-) - 3 
- [(S ) - 1 - [2 - (3 -nitrophenyl ) ethyl ] pyrrol idine-3- yl ] - 3 
-phenyl- 1, 3- dihydro indole -according to 2 -on Working 
Example 4, (-) - 3 -phenyl -3- [(S ) -pyrrolidine-3- yl ] - 1 and 
3 -dihydro indole -2 -on (0.28 g: 1 .01 mmol ) 2 - (3 
-nitrophenyl ) ethyl tosylate (0.32 g:1.0 mmol ) from, with 
title compound as syrup. 

[;al] <sub>D 25 6 :-104.3 deg (01.66, CHC 1 3 ). 

<sup>lH-nmr (CD Cl 3 );si: 1.43 - 1.52 (1 H,m ), 1.85 - 1. 

98 (1 H,m ), 2.33 - 2.50 (2 H,m ), 2.56 - 2.85 (6 H,m ), 3.47 - 
3.62 (1 H,m ), 6.93 (1 H,d,J=7.33 Hz ), 7.00 -7.05 (1 H,m ), 
7.22 - 7.50 (9 H,m ), 8.02 - 8.05 (2 H,m ), 8.42 (1 H,s ). 



0.05 g (yield 68% ) were acquired (Execution line 34) (-) - 3 - 
[(S ) - 1 - [2 - (3 -amino phenyl ) ethyl ] pyrrolidine-3- yl ] - 3 
-phenyl- 1, 3- dihydro indole -according to 2 -on Working 
Example 16, (-) - 3 - [(S ) - 1 - [2 - (3 -nitrophenyl ) ethyl ] 
pyrrolidine-3- yl ] - 3 -phenyl- 1, 3- dihydro indole - 2 -on 
(0.08 g: 0.1 9 mmol )from with title compound as amorphous 
substance. 

[;al] <sub>D 25 6 :-l 23.5 deg (00.90, CHC 1 3 ). 
<sup>lH-nmr (CD Cl 3 );de: 1.40 - 1.65 (1 H,m ), 1.85 - 2. 

02 (1 H,m ), 2.39 - 2.46 (2 H,m ), 2.61 - 2.81 (5 H,m ), 3.45 - 
3.70 (3 H,m ), 6.48 - 6.56 (3 H,m ),6.91 (1 H,d,J=7.33 Hz ), 
7.00 - 7.09 (2 H,m ), 7.23 - 7.43 (8 H,m ), 7.92 (1 H,s ). 

MS m/z:398 (C 26 H 27 N 3 0+H ). 

(Working Example 35 ) (-) - 3 - [(S ) - 1 - [2 - (3 
-dimethylamino phenyl ) ethyl ] pyrrolidine-3- yl ] - 3 
-phenyl- 1, 3- dihydro indole - 2 -on Working Example 34 (-) - 

3 - [(S ) - 1 - [2 - (3 -amino phenyl ) ethyl ] pyrrolidine-3- yl ] 



*au:t«*«. *ETa«u imn®mt 

LTHIBHbn$)£ 0.l0g(iR$ 53%)£*#fc 0 



[or] D 267 :-74.9° (C=1.04,CHCl 3 )o 

1 H-NMR(CDC1 3 ) (5 : 1 .70- 1 .74( 1 H,m), 1 .90-2. 

02(1 H,m), 2.28-2.43(2H,m), 2.60-283(6H,m), 

3.5 1 -3.57(1 H,m), 6.61 -6.67(3H,m), 

6.91(lH,d,J=7.32Hz), 7.00-7.1 l(2H,m), 
7.20-7.42(8H,m), 8.39(1 H,s) 0 

MS m/z:399(C 26 H 26 N 2 0 2 +H)o 

(HJSflJ 33)(-)-3-[(S)-l-[2-(3-~hP^x-;U)X 
^;U]t°PUv>-3-^^]-3-^x-jU-l,3-vtKP 

>r>K-;u-2-^> mmm 4 Kmcx.^-?* 

-;U-3-[(S)-t°PUv>-3-«YJU]-l,3-vtKP-r> 
K— ;U-2-7h>(0.28g: 1 .0 1 mmol)2-(3-- h P 7 x " 
;i/)X^;UhvU— h(0.32g:1.0mmol)<ty, 
itStyZ^nyZftLT 0.32g(HX¥ 75%)t#fco 

[or] D 256 :-104.3° (01.66,CHC1 3 ) 0 

'H-NMR(CDC1 3 ) (J : 1 .43-1 .52(1 H,m), 1 .85-1 . 

98(1 H,m), 2.33-2.50(2H,m), 2.56-2.85(6H,m), 
3.47-3.62(1 H,m), 

6.93(lH,d,J=7.33Hz),7.00-7.05(lH,m), 

7.22- 7.50(9H,m), 8.02-8.05(2H,m), 8.42(1 H,s)o 

(HJ65"J34)(-)-3-[(S)-H2-(3-75y^x-;U)X^ 
;U]t° P'Jv>-3-f;i/]-3-7x~;U-l,3-vtKP^ 

>k-ju-2-/J-> mmm \e izmcx, 

(-)-3-[(S)-l-[2-(3--hP^x-;i/)x^;u]t 0 P , Jv 

>_3->r ;u]-3-3?x - )\,-\ ,3-v t Kp -f > K— ;i/-2- 

+>(0.08g:0.19mmol)<fcyggl^^^I$^ B B aM 
V&mtLT 0.05g(JR$ 68%)* mko 

[Qf] D 256 :-123.5° (C=0.90,CHCl 3 ) o 

l H-NMR(CDCl 3 )5:1.40-1.65(lH,m), 1.85-2. 

02(1 H,m), 2.39-2.46(2H,m), 2.61 -2.8 l(5H,m), 

3.45-3.70(3H,m), 6.48-6.56(3H,m), 

6.91(lH,d,J=7.33Hz), 7.00-7.09(2H,m), 

7.23- 7 .43(8H,m), 7.92(1 H,s) 0 

MS m/z:398(C 26 H 27 N 3 0+H) 0 



-JI/)X^;U]tfDUi/>-3--fA]-3-7i— JUI,3- 
S/tKD-f>K — ;t-2-*-> 34 (D 

(-)-3-[(S)-l-[2-(3-TSy^x-;U)X^;U]t°PUv 
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:*->(0.05g:0. 1 1 mmoIK 30%7tx;b V 'J >(0.03g) , 

io%/<7v^Aj**(o.oi g )fc£t;*$/--;u 

(10ml)CD;I£^£*flS3ST. S*T? 1 ttHflt 



[flflD^r-lOS^* (C=0.69,CHCl 3 ) o 

'H-NMRCCDCW 5 : 1 .42-1 .60(1 H,m), 1 .85-1 . 

99(lH,m), 2.27-2.35(lH,m), 2.40-2.47(1 H,m), 
2.53-2.83(6H,m), 2.90(6H,s) . 3.51-3.63(lH,m), 
6.50-6.58(3H,m), 6.9( 1 H,d,J=7.94Hz), 

7.02-7. 15(2H,m), 7.22-7.43(7H,m), 8.45(1 H,s) 0 

MS m/z:426(C 28 H 31 N 3 0+H) 0 

( H MM 36)(-)-3-[(S)- 1 -[2-(3,4-v > ? il/ 7 x - 

;u)x^^]t 0 DUv>-3--r^]-3-^x~ju.i,3.:; 

tKn>f>K-;u-2-^> mmm 4 k*i:t. 

(-)-3-^xii;U3-[(S)-t 0 a , Jv>-3--r^]-i,3-vt 

KP^H- ^-2-7t->(0.09g:032mmol). 2-(3,4- 
y^f il/7i-il)lf ;ihvl/-h 
(0.10g:0.32mmol)<fcy, &B1t£fe£IEaftfe 
H<tLT 0.1 lg(lR¥ 80%)*#fc o 

[ar] D 254 -130.9° (C=2.14,CHCl 3 )o 

'H-NMR(CDC1 3 ) 5 : 1.52(1 H,brs), 1.97(lH,brs), 
2.21(6H,s), 2.41-2.84(8H,m), 3.60-3. 

63(1 H,m), 6.87-6.94(3H,m), 7.00-7.09(2H,m), 
7.23-7.46(7H,m), 7.82(1 H,s) e 

MS m/z:41 l(C 28 H 30 N 2 O+H) o 

(3llfi5fl 37)(-)-3-[(S)-l-[2-(3->5 1 ;U7x-jU)X 
^il/]ePUS5>-3--f^].3-7i=iU-l f 3.S?tKP 
>r>K-;u-2-^> HJSfllj 4 |C*CT.(-)-3--7x 
ZL^.3.[(S)-t 0 P»Jv>-3--r^]-l,3-vtKP-f> 
K— ;U-2-^>(0.09g:032mmol), 2-(3-^;i^x 
-;i/)X^;UhvU— h(0.10g:0.32mmol)J:y. ft 
SHt£ft£#BR»ll*LT 0.11g(ite* 76%) 

[a] D 254 :-131.6° (C=1.95,CHC1 3 ) 0 

1 H-NM R(CDC1 3 ) 6:1.53(1 H,brs), 1.95(1 H,brs), 
2.30(3H,s), 2.35-3.00(7H,m), 3.56-3. 

60( I H,m), 6.9 1 -7. 1 8(6H,m,7.25-7.43(8H,m), 



2000-12-5 

- 3 -phenyl- 1, 3- dihydro indole - 2 -on (0.05 g: 0.1 1 mmol ), 
30% formalin (0.03 g ), 10% palladium-carbon (0.01 g ) and 
mixture of methanol (10 ml ) under hydrogen stream, 1 hour 
was agitated with room temperature. 

insoluble matter after filtering and under vacuum it 
concentrated the solvent, in residue it extracted with 
chloroform including dilute sodium hydroxide aqueous 
solution. 

With potassium carbonate it concentrated after drying, and 
under vacuum itacquired 0.05 g (yield quantitative ) with title 
compound as oil. 

[;al] <sub>D 23 2 :-105.6 deg (C=0.69, CHC 1 3 ). 

<sup>lH-nmr (CD Cl 3 );de: 1.42 - 1.60 (1 H,m ), 1.85 - 1. 

99 (1 H,m ), 2.27 - 2.35 (1 H,m ), 2.40 - 2.47 (1 H,m ), 2.53 - 
2.83 (6 H,m ), 2.90 (6 H,s ), 3.51 -3.63 (1 H,m ), 6.50 - 6.58 
(3 H,m ), 6.9 (1 H,d,J=7.94 Hz ), 7.02 - 7.15 (2 H,m ), 7.22 - 
7.43 (7 H,m ), 8.45(1 H,s ). 

MS m/z:426 (C 28 H 31 N 3 0+H ). 

0.1 1 g (yield 80% ) it acquired (Working Example 36 ) (-) - 3 

- [(S ) - 1 - [2 - (3 and 4 -dimethylphenyl ) ethyl ] 
pyrroIidine-3- yl ] - 3 -phenyl-1, 3- dihydro indole -according 
to 2 -on Working Example 4, (-) - 3 -phenyl-3- [(S ) 
-pyrrolidine-3- yl ] - 1 and 3 -dihydro indole -2 -on (0.09 
g:032 mmol ), 2 - (3 and 4 -dimethylphenyl ) ethyl tosylate 
(0.10 g:0.32 mmol ) from, with title compound as amorphous 
substance. 

[;al] <sub>D 254 - 130.9 deg (C=2.14, CHC 1 3 ). 

<sup>lH-nmr (CD Cl 3 );de: 1.52 (1 H,brs ), 1.97 (1 H,brs ), 
2.21 (6 H,s ), 2.41 - 2.84 (8 H,m ), 3.60 - 3. 

63 (1 H,m ), 6.87 - 6.94 (3 H,m ), 7.00 - 7.09 (2 H,m ), 7.23 - 
7.46 (7 H,m), 7.82(1 H,s ). 

MSm/z:411 (C 28 H 30 N 2 O+H ). 

0.1 1 g (yield 76% ) it acquired (Execution line 37) (-) - 3 - 
[(S ) - 1 - [2 - (3 -methylphenyl ) ethyl ] pyrrolidine-3- yl ] - 3 
-phenyl-1, 3- dihydro indole -according to 2 -on Working 
Example 4, (-) - 3 -phenyl-3- [(S ) -pyrrolidine-3- yl ] - 1 and 
3 -dihydro indole -2 -on (0.09 g:032 mmol ), 2 - (3 
-methylphenyl ) ethyl tosylate (0.10 g:0.32 mmol ) from, with 
title compound as non-quality substance. 

[;al] <sub>D 254 :-l 31.6 deg (C=1.95, CHC 1 3 ). 

<sup>lH-nmr (CD Cl 3 );de: 1.53 (1 H,brs ), 1.95 (1 H,brs ), 
2.30 (3 H,s ), 2.35 - 3.00 (7 H,m ), 3.56 - 3. 

6 H,m,7.25-7.43 (8 H,m ), 7.76 (1 H,s ). MS m/z:397 
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7.76(1 H,s)o MS m/z:397(C 27 H 28 N 2 CH-H)o (USE 
#J 38)(-)-3-[(S)-l-[2-(3->^^7x- jU)^Qt° 
^]t°PUv>-3--f^]-3-^x-;U-l,3-vtKP^ 

>K-^-2-*> Hifitf!) 4 iz*cr,(.)-3^x- 
;U.3-[(S)-t° □ U v>-3-T^]-l,3- vt Kn > K 
— ;U-2-*>(0.08g:0.29mmol) % 3-(3-^^J^i— 
;U)^P t° )l V V b— h(0.09g:0.29mmol) <fc «J . $ 
^b£^£# B B p«$lSt<kLT 0.10g(HX^ 89%) 
* fc o [a ] D 2,9 :-128.7 ° (C=1.85,CHC1 3 ) « 
'H-NMR(CDC1 3 ) 5 : 1 .50( 1 H,brs), 

1 .73- 1 .79( 1 H,m), 1 .93( 1 H,brs), 2.32(3H,s), 
2.20-2.60(7H,m), 2.76(2H,brs), 
3.55-3 .61(1 H,m),6.92-7.00(4H,m), 
7.06-7. 18(2H,m), 7.22-7.44(7H,m), 8.02(1 H,s)o 
MS m/z:411(C 28 H 3 oN 2 0+H) o ( SI J£ #J 
39)(-)-3-[(S)-]-[(2,3- V tKP^>^7>-M 
il/)^f;i/]t°P'Jv>-3^il]-3-7xz;i-l 5 3.i/ 

tKa-f>K— ;u-2-^> (-)-3-?x-;u-3-[(S)-t° 
p U v>-3--f ;i/].i,3-v t Kn ^> K~;u-2-7|-> 

(0.11 g:0.40mmol) % 2,3 - V t K P -5 ;U 5 )l * > 
7:77>(0.15g:1.00mmol), Tt^lfHbTkit = it 
K*^ h U i*(0.32g: 1 .50mmol) , KK(0.06g)^ t* 

h^tKp^>(8mi)*MST 3 mrsmftLtzo 

-eiSStttu ^pp^uA-etttti. «s 

^jix^m.nmL.mmit^m o.3i g f# 

fco flbHfc^BittfelH^giOJOmmoOlCp 
B$x5^(32ml)£*n*_. ?I*£ B B B U ffiihLtz& 

£igU $gHb£t)£ o.i6 g (i|x$ 55%)^ 

It & :216.0-217.0 deg C [ a ] D 299 :-157.1 ° 
(C=0.52,CHCl 3 ) o 

'H-NMR^DCb) 5 : 1 .32-1 .50(1 H,m), 1 .72-1 . 

96(lH,m), 2.20-2.34(1 H,m), 2.37-246(1 H,m), 
2.49-2.62(1 H,m), 2.65-2.74(1 H,m), 

3.16(2H,t,J=8.55Hz), 3.24-3.66(3H,m), 
4.53(2H,t,J=8.55Hz), 6.67(1 H,d,J=7.94Hz), 6. 

82-6.98(2H,m), 7.01-7. 14(2H,m), 

7.16-7.44(7H,m), 7.81(lH,s) 0 

MS m/z:41 1(C 27 H 26 N 2 0 2 +H) 0 

(% J&ftl 40)(-)-3-[(S)-l -(2-tf =3 'J ;U) t° P 'J V>-3- 

-f^]-3-^x-;u-i,3-vtKP-f>K— ;u-2-t|-> 

5IJ5fc#] 39 l^*CT. (-)-3-^x^;i/.3-[(S)-t 0 P'J 

v>-3-^;u]-i,3-vt:KP-<>K— ;i/-2-^-> 

(0.10g:0.36mmol) t t° »J V > -2- 7 ;U x t K 
(0.04g:036mmol)J:y, £&1b£tt$ SStett 
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(C 27 H 28 N 2 0+H ). 0.10 g (yield 89% ) it acquired (Working 
Example 38 ) (-) - 3 - [(S ) - 1 - [2 - (3 -methylphenyl ) 
propyl ] pyrrolidine-3- yl ] - 3 -phenyl-1, 3- dihydro indole 
-according to 2 -on Working Example 4, (-) - 3 -phenyl-3- 
[(S ) -pyrrolidine-3- yl ] - 1 and 3 -dihydro indole -2 -on (0.08 
g:0.29 mmol ), 3 - (3 -methylphenyl ) propyl tosylate (0.09 
g:0.29 mmol ) from, with title compound as amorphous 
substance. [;al] <sub>D 219 :- 128.7 deg (C=1.85, CHC 1 3 ). 
<sup>lH-nmr (CD CI 3 );de: 1.50 (1 H,brs ), 1.73 - 1.79 (1 
H,m ), 1.93 (1 H,brs ), 2.32 (3 H,s ), 2.20 - 2.60(7 H,m ), 2.76 
(2 H,brs ), 3.55 - 3.61 (1 H,m ), 6.92 - 7.00 (4 H,m ), 7.06 - 
7.18 (2 H,m ), 7.22 -7.44 (7 H,m ), 8.02 (1 H,s ). MS m/z:41 1 
(C 28 H 30 N 2 O+H ). (Working Example 39 ) (-) - 3 - [(S ) -] - [(2 
and 3 -dihydro benzofuran-5-yl ) methyl ] pyrroIidine-3- 
yl]-3- phenyl-1, 3- dihydro indole - 2 -on (-) - 3 -phenyl -3- 
[(S ) -pyrrolidine-3- yl ] - land 3 -dihydro indole - 2 -on (0.1 1 
g:0.40 mmol ), 2 and 3 -dihydro-5-formyl benzofuran (0.15 
grl.OO mmol ), borated hydrogen triacetic acid sodium (0.32 
g: 1 .50 mmol ), acetic acid (0.06 g ) was agitated 3 hours 
under tetrahydrofuran (8 ml ) middle chamber warm. You 
opened reaction mixture to ice water, made basic with sodium 
hydroxide water solution, extracted with chloroform, after 
water wash, dried with the anhydrous sodium sulfate. Under 
vacuum removing chloroform, it filtered white crystalline 
substance which wasprecipitated including ethylacetate, in 
residue which it acquires,after washing, dried with 
ethylacetate, 0.31 g acquired title compound, recrystallization 
it made crystalline substance (0.29 g:0.70 mmol ) which it 
acquires including ethylacetate (32 ml ), it filtered white 
wadded crystalline substance which was precipitated, after 
washing, driedwith ethylacetate, 0.16 g (yield 55% ) acquired 
title compound. 60 (1 H,m ), 6.91 - 7. 18 



melting point:2 16.0-2 17.0 deg C [;al] <sub>D 299 :- 157.1 deg 
(C=0.52, CHC 1 3 ). 

<sup>lH-nmr(CD Cl 3 );de: 1.32 - 1.50 (1 H,m ), 1.72 - 1. 

96 (1 H,m ), 2.20 - 2.34 (1 H,m ), 2.37 - 246 (1 H,m ), 2.49 - 
2.62 (1 H,m ), 2.65 - 2.74 (1 H,m ),3.16 (2 H,t,J-8.55 Hz ), 
3.24 - 3.66 (3 H,m ), 4.53 (2 H,t,J-8.55 Hz ), 6.67 (1 
H,d,J=7.94 Hz ), 6. 

82 - 6.98 (2 H,m ), 7.01 - 7.14 (2 H,m ), 7.16 - 7.44 (7 H,m ), 
7.81 (1 H,s). 

MS m/z:41 1 (C 27 H 26 N 2 0 2 +H ). 

0.09 g (yield 66% ) it acquired (Working Example 40 ) (-) - 3 
- f(S ) - 1 - (2 -picolyl ) pyrrolidine-3- yl ] - 3 -phenyl-1 , 3- 
dihydro indole -according to 2 -on Working Example 39, (-) - 
3 -phenyl-3- [(S ) -pyrrol id ine-3- yl ] - 1 and 3 -dihydro 
indole -2 -on (0.10 g:0.36 mmol ) with pyridine -2- aldehyde 
(0.04 g:0.36 mmol ) from, with title compound as crystalline 
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3fc<hLT 0.09g(itR$ 66%)#fco powder. 
14£:178.5-180.0 0 C 

melting point: 178.5 - 180.0 □ 

[a]D27.7: -170.8° (C = 0.71 ', CHCI3) 0 ~~ 

[;al] D27.7:- 170.8 deg(C=0.71,CHC 13 ). 
1H-NMR(CDCI3) 5 : 1 .31 —1 .52(1 H, m), 1.77-2. 

<SP>K/SP>H-nmr (CDCKSB>3</SB> );de: 1 .31 - 1.52 (1 H,m ), 1.77 - 2. 
050H. m), 2.25-2.40(1H, m), 2.47-2.54(1 H, 

1 H, 05 (1 H,m ), 2.25 - 2.40 (1 H,m ), 2.47 - 2. 54 

m), 2.58-2.720H. m), 2.76-2.84(1 H, m), 3.3 

m),2.58 - 2.72 (1 H,m ), 2.76 - 2.84 (1 H,m ), 3.3 

6-3.84(3H, m), 6.92(1H ? d, J = 7.94Hz), 6.97- — 
6 - 3.84 (3 H,m ), 6.92 (1 H,dJ=7.94 Hz ), 6.97 - 

7.5000H, m), 7.52-7.67(1H f m), 7.78-8.20( ~~ 

7.50 (10 H,m ) 7.52 - 7.67 (1 H,m ), 7.78 - 8. 20 
1H. brs), 8.50(1 H, d, J = 3.05Hz) o 

1 H,brs),8.50 (1 H,d,J=3.05 Hz ). 

MS m/z:370(C24H23N3O + H) o _ 
MS m/z:370 (C24H23N30 + H ). 

(HJjgiJij41)(-)-3-[(S)-1-(3-t 0 =lU;U)t 0 PUv>-3- 

(S ) - 1 - (3 -picolyl ) pyrrolidine - 3 - (Working Example 41 ) (-) - 3 - 
>0U]-3-7x-;t,-l, 3-vtKn>T>K-;U-2-^-> 

yl]- 3 - phenyl - 1,3 -di hydro indole - 2 -on 

mmm39izmcx. (-) -3-^x^-3- [(s)-t°auv>-3 
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(S ) -pyrrolidine - 3 According to Working Example 39, (-) - 3 -phenyl - 3 - 
— Ot/l-1, 3-vtKO-f>K— ;U-2-^->(0.10g:0.36mmo 



0.10 g:0.36 mm o -yl]- 1,3 -di hydro indole - 2 -on 



1) and pyridine - 3 - aldehyde (0.04 g:0.36 mmol ) from, title conversion 
^^a B B ttt»^<tLT0.08g(HX^61%)#fco 



0.08 g (yield 61 % ) it acquired with compound as crystalline powder. 
14£:1 84.3- 186.0°C 



melting point: 1843 - 186.0 □ 

[a]D29.0: -153.9° (C=0.77, CHCl3) 0 



[;al] D29.0:- 153.9 deg (C=0.77,CHC 13 ). 
1H-NMR(CDC!3) 8 : 1.31 -1.52(1 H, m), 1.77-2. 



<SP>K/SP>H-nmr (CDCKSB>3</SB> );de: 1.31-1.52 (1 H,m ), 1.77 - 2. 
02(1H f m), 2.23-2.76(4H, m), 3.31 -3.68(3H, 



3 H, 02 (1 H,m ), 2.23 - 2.76 (4 H,m ), 3.3 1 - 3. 68 

m), 6.92(1H, d, J = 7.32Hz) t 6.98-7.45(9H, m) 



m),6.92 (1 H,d,J=7.32 Hz ), 6.98 - 7.45 (9 H,m ) 
i 7.51-7.68(1H, m), 7.82-8.1 



7.51-7.68(1 H,m) 7.82 -8.1 



l(lH,brs), 8.36-8.56(2H,m) 0 
MS m/z:370(C 24 H 2 3N 3 O+H)o 

(mmm 42x-)-3-ks)-i -(4- e u u ;u>e p y v>-3- 

-f;i/>3-7x-;i,-i,3-vtKP>f>K— ;u-2-^-> 

mfom 39 (-)-3-7x-;i^-[(s)-t°pu 

i;>-3->f ;u]-i,3-vtKn-f >K— ;u-2-;J-> 

(0.10g:0.36mmol) <t t° U V > -4- 7 "r L K 
(0.04g:0.36mmol)cfcy. lb H 14$ 

3fc<tLT 0.08g(i)X¥ 58%)f# fco 



1 (1 H,brs), 8.36-8.56(2 H,m ). 
MS m/z:370 (C 2 4H 23 N 3 0+H ). 

0.08 g (yield 58% ) it acquired (Working Example 42 ) (-) - 3 
- [(S ) - 1 - (4 -picolyl ) pyrrolidine-3- yl ] - 3 -phenyl-1, 3- 
dihydro indole -according to 2 -on Working Example 39, (-) - 
3 -phenyl-3- [(S ) -pyrrol id ine-3- yl ] - 1 and 3 -dihydro 
indole -2 -on (0.10 g:0.36 mmol ) with pyridine-4- aldehyde 
(0.04 g:0.36 mmol ) from, with title compound as crystalline 
powder. 



ik£:149.8-150.5°C 
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melting point: 149.8 - 150.5 □ 

[Qf]D29.9: -175.2° (C=0.65, CHCI3) 0 



[;al] D29.9:- 175.2 deg (C=0.65,CHC 13 ). 
1H-NMR(CDCI3)<5: 1.32-1. 52(1 H, m), 1.79-2. 



<SP>l</SP>H-nmr (CDCKSB>3</SB> );de: 1.32 - 1.52 (1 H,m ), 1.79 - 2. 
02(1H, m), 2.25-2.42(1H, m), 2.44-2.58(2H, 



2 H, 02 (1 H,m ), 2.25 - 2.42 (1 H,m ), 2.44 - 2. 58 

m), 2.670H, t. J = 9.16Hz), 3.36-3.64(3H, m) 



m),2.67 (1 H,t,J=9.16 Hz ), 3.36 - 3.64 (3 H,m ) 

, 6.93(1H, d, J=7.32Hz). 7.02-7.48(1 OH, m), 



6.93 (1 H,d,J=7.32 Hz ), 7.02 - 7.48 (10 H,m ), 

7.61 -7.83(1 H, brs), 8.50(2H, dd, J = 4.27, 1. 



2 H,dd,J=4.27,l. 7.61 - 7.83 (1 H,brs ), 8. 50 
22Hz) Q 



22 Hz) 0 

MS m/z:370(C24H23N3O + H) o 



MS m/z:370 (C24H23N30 + H ). 

(H»J43)(-)-3-[(s)-i-(6-^;u-2-t°au;u)t°p 



(S ) - 1 - (6 -methyl- 2 - picolyl ) pyro (Working Example 43 ) (-) - 3 - 
Uv>-3— <OU]-3-? x -ju-i, 3-vtKa-f>K-;u-2-^-> 



lysine - 3 -yl]- 3 - phenyl - 1 ,3 -di hydro indole - 2 -on 

HJfi«39lc*CT. (-)-3-?x-;u-3-[(S)-en'Jv>--3 



(S ) -pyrrolidine - 3 According to Working Example 39, (-) - 3 -phenyl - 3 - 
— OU]-1. 3-vtKP-f>K— ;U-2-^>(0.07g0.25mmol 
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0.07 g0.25 mmoi -yl]- 1,3 -di hydro indole - 2 -on 
)^6-^U-2-eUv>*;U^+vT;Ui^tK(0.03g:0.25mm 



0.03 g:0.25 mm ) With 6 -methyl- 2 - pyridine carboxy aldehyde 

oi)j=y.aHft^»*afefsatt»*tLTo.o4g(Jtt*36%)»fc 



0.04 g (yield 36 % ) it acquired from ol), with title compound as white crystalline powder 



^£:147.5-149.3 deg C [ Of ] D 308 :- 184.5 ° 
(C=0.24,CHCl 3 )o 

^-NMRCCDCisjSil.SO-l^l^m), 1.80-2. 

02(lH,m), 2.24-2.42(lH,m), 2.43-2.56(4H,m), 
2.58-2.70( 1 H,m), 2.72-2.86( 1 H,m), 

3.4 1 -3.78(3H,m), 6.9 1 -7.00(2H,m), 

7.03-7.44(9H,m), 7.44-7.53(1 H,m), 8.00(lH,s) o 



melting point: 147.5-149.3 deg C [;al] <sub>D 308 :- 184.5 deg 
(C=0.24, CHC 1 3 ). 

<sup>lH-nmr (CD Cl 3 );de: 1.30 - 1.48 (1 H,m ), 1.80 - 2. 

02 (1 H,m ), 2.24 - 2.42 (1 H,m ), 2.43 - 2.56 (4 H,m ), 2.58 - 
2.70 (1 H,m ), 2.72 - 2.86 (1 H,m ),3.41 - 3.78 (3 H,m ), 6.91 • 
7.00 (2 H,m ), 7.03 - 7.44 (9 H,m ), 7.44 - 7.53 (1 H,m ), 
8.00(1 H,s ). 



MS m/z:384(C25H25N30 + H) 0 



MS m/z:384 (C25H25N30 + H ). 

(*S6«44)(-)-3-[(S)-1-(3-HJ;U)ea»Ji?>-3— f 



(S ) - 1 - (3 -tolyl ) pyrrolidine - 3 - 1 (Working Example 44 ) (-) - 3 - 



jpl 1]- 3 - phenyl - 1,3 -di hydro indole - 2 -on 

SISS^j39lC^i:r, (-)-3-^x-;U~3-[(S)-t°PUv>-3 



(S ) -pyrrolidine - 3 According to Working Example 39, (-) - 3 -phenyl - 3 - 
— 3-S/tKP^>K— ;U-2-*>(0.10g:0.36mmo 



0.10 g:0.36 mm o -yl]- 1,3 -di hydro indole - 2 -on 
l)<km-HUT;^tK(0.04g:0.36mmol)cfcy.asi<b^^ 



1) and m - tolualdehyde (0.04 g:0.36 mmol ) from, title compound 
tttttlff irLTO.1 3g(i|X$94%m/c 0 
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0.1 3 g (yield 94 % ) it acquired as oil. 



[ar]D28.8:-1375° (C=1.29 f CHCI3) 0 



[;al] D28.8:- 1375 deg (C=1.29,CHC 13 ). 



1H-NMR(CDCI3) 6 : 1 .27 — 1 .49(1 H, m), 1.80-1. 



<SP>K/SP>H-nmr(CDCKSB>3</SB> );de: 1.27- 1.49(1 H,m), 1.80-1. 



98(1H, m), 2.31 (3H. s), 2.1 8— 2.36(1 H, m), 2. 



98 (1 H,m ), 2.31 (3 H,s ), 2.18 - 2.36 (1 H,m ), 2. 



38-2.79(3H ? m) , 3.27-3.69(3H, m), 6.91 (1H, 



1 H, 38 - 2.79 (3 H,m ), 3.27 - 3.69 (3 H,m ), 6. 91 



d, J = 7.32Hz), 6.95-7.47(12H, m) f 8.05-8.55 



d,J=7.32 Hz),6.95 - 7.47 (12 H,m ), 8.05 - 8.55 



(1H, brs) c 



(1 H,brs ). 



MS m/z:383(C26H26N20+H) c 



MS m/z:383 (C26H26N20 + H ). 



(HJS^J45)(-)-3-[(S)-1-(3--hD^>v;U)t°aUv> 



(S ) - 1 - (3 -nitrobenzyl ) pyrrolidine (Working Example 45 ) (-) - 3 ■ 



-3— ou]-3-7x-;u-i t 3-vtKn^>K-;u-2-7l-> 



- 3 -yl]- 3 - phenyl - l ,3 -di hydro indole - 2 -on 



**«39Ic*i:t, (-)-3-?x-;u-3-[(S)-t:a'Jv 



(S ) -pylori di According to Working Example 39, (-) - 3 -phenyl - 3 - 



> _3_ >f ;u ]_i 5 3- vtKP^>K-^-2-t> 0.14 g (yield 90% ) it acquired l#n-3-x indole - 2 -on (0.10 

(0.10g:0.36mmol)i: 3--hP / <>X7^ftK g:0.36 mmol ) with 3-nitro benzaldehyde (0.05 g:0.36 mmol ) 

(0.05g:0.36mmol)cfc L J. $ffi{b ea Ifc^/fitRttM from, with title compound as oil. yl]-l, 3- dihydro 
tLX 0.14g(l|X^ 90°/o)*#fc 0 

[or] D 3 ' 6 :-145.8° (C=1.33,CHC1 3 ) 0 [;al] <sub>D 316 :- 145.8 deg(C=1.33, CHC 1 3 ). 
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'H-NMRfCDCh) 6 : 1 .34-1 .54(1 H,m), 1.81-2. 

02(1 H,m), 2.34-2.68(4H,m), 3.34-3.78(3H,m), 
6.93(1 H,d,J=7.32Hz), 7.05-7.50(1 OH, m), 

7.57(lH,d,J=7.94Hz), 7.86-8.29(2H,m) 0 

MS m/z:414(C 2 5H 2 3N303+H)o 

(HJ60IJ 46)(-)-3-[(S)-l-(4--hP^>vJU)eaU 

v>-3-^;u]-3-7x-;u-i,3-vtKa-f>K— ;u 
-3-[(S)-t°pgv>-3--r^]-t,3-vtKp-r>K- 

;U-2-^>(0.09g:0.32mmol)i: 4-— hP^XT 7 
;UxtK(0.05g:0.36mmol)<i:y.aS^b^^^a 
ttteHtLT 0.13g(JR^ 94%)mtzo 



<sup>lH-nmr(CDCl 3 );de: 1.34- 1.54(1 H,m), 1.81 -2. 

02 (1 H,m ), 2.34 - 2.68 (4 H,m ), 3.34 - 3.78 (3 H,m ), 6.93 (1 
H,d,J=7.32 Hz ), 7.05 - 7.50 (10 H,m ), 7.57(1 H,d,J=7.94 
Hz ), 7.86 - 8.29 (2 H,m ). 

MS m/z:414 (C25H23N3O3+H ). 

0.13 g (yield 94% ) it acquired (Working Example 46 ) (-) - 3 
- [(S ) - 1 - (4 -nitrobenzyl ) pyrrolidine-3- yl ] - 3 -phenyl- 1, 
3- dihydro indole -according to 2 -on Working Example 39, 
(-) - 3 -phenyl-3- [(S ) -pyrrolidine-3- yl ] - 1 and 3 -dihydro 
indole -2 -on (0.09 g:0.32 mmol ) with 4 -nitro benzaldehyde 
(0.05 g:0.36 mmol ) from, with title compound as oil. 



[a]D29.9:-137.1° (C= 1 .25. CHCI3) o 










[;al] D29.9:- 137.1 deg (C=1.25,CHC 13 ). 










1H-NMR(CDCI3) d : 1.29-1. 52(1 H, m), 


1.77-2. 




<SP>K/SP>H-nmr (CDCKSB>3</SB> );de: 1.29 - 1.52 (1 H,m ), 


1.77-2. 




04(1 H. m). 2.26-2.75(4H 


, m) f 3.37-377(3H 




4 H 04(1 H,m ), 2.26-2.75 


3Hm),3.37-377 




m). 6.940H, d, J = 7.32Hz), 7.02-7.57 (1 OH, ), 7.77-8.35(3H, 
N303 + H) 0 


m) 0 MS m/z:414(C25H23 


m 


m),6.94 (1 H,d,J=7.32 Hz ), 7.02 - 7.57 (10 H, ), 7.77 - 8.35 (3 H,m ). MS m/z:414 (C25H23N3 0<SB>3</SB> + 
H). 


m 


(HJ60«47)(-)-3-[(S)-1- 






(S ) - 1 - (Working Example 47 ) (-) - 3 - 


[(5 -methyl ) fiirfuryl ] 





— JI/-2-*:/ HJ601J 39 I^pi:t,(-)-3-^x-;u 
-3-[(S)-t°p«Jv>-3-^;i/]-i,3-vtKP^>K- 

JU-2-^>(0.10g:0.36mmol)i: 5->^;U^;U^^— 
;U(0.04g:0.36mmol) cfc U , ^ 11 it £ « £ » tt ft 
WtLX 0.1 lg(lft¥ 85%)f#fc 0 

[a] D 3l 5 :-140.4° (C=1.03,CHCl 3 )o 

! H-NMR(CDCl3) 5:1.32-1 .54( 1 H,m), 1 .74-2 . 

05(1 H,m), 2.09-2.29(1 H,m), 2.24(3H,S), 2. 

30-2.47(1 H,m), 2.59-2.94(2H,m), 
3.27-3.68(3H,m), 5.83(lH,brs), 5.97(lH,brs), 
6.9 1 ( 1 H,d,J=7.94Hz), 6.95-7. 1 0( 1 H,m), 

1 1 A n A At TF T \ O t\C O CC/MJ 1 \ 



0.1 1 g (yield 85% ) it acquired pyrrolidine-3- yl]-3- phenyl-l, 
3- dihydro indole - according to 2 -on Working Example 39, 
(-)- 3 -phenyl-3- [(S ) -pyrrolidine-3- yl ] - 1 and 3 -dihydro 
indole - 2 -on (0.10 g:0.36 mmol ) with 5 -methyl furfural 
(0.04 g:0.36 mmol ) from, with title compound as oil. 

[;al] <sub>D 3! 5 :-140.4 deg (01.03, CHC 1 3 ). 

<sup>lH-nmr (CD Cl 3 );de: 1.32 - 1.54 (1 H,m ), 1.74 - 2. 

05 (1 H,m ), 2.09 - 2.29 (1 H,m ), 2.24 (3 H,S ), 2. 

30 - 2.47 (1 H,m ), 2.59 - 2.94 (2 H,m ), 3.27 - 3.68 (3 H,m ), 
5.83 (1 H,brs ), 5.97 (1 H,brs ), 6.91(1 H,d,J-7.94 Hz ), 6.95 - 
7.10 (1 H,m ), 7.14 - 7.44 (7 H,m ), 8.05 - 8.65 (1 H,brs ). 
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deg C [ a ] D 28 " 2 >152.7' 



6 

2.18(3H,s), 



:1.30-1.54(lH,m), 
2.20-2.36(1 H,m), 
2.52-2.63(1 H,m), 
3.24-3.64(3H,m), 



7.14-7.44(7H,m), 8.05-8.65(1 H,brs)o 
MS m/z:373(C 2 4H 2 4N 2 0 2 +H)o 

(mmm 48)(-)-3.[(s)-i-[(4->h+v-3-^^;u)^ 

>v;Ht 0 a*jv>.3->f;u]-3-^x-^-i,3.vtK 

p-r>K-;u-2-^-> mmm 39 izmcx* (-)-3- 

7x-;u-3-[(S)-t°a , Jv>-3--r^U]-i,3-vtKP 

>f>K~;U-2-:*^(0.10g:0.36mmol)<k 4->h+v 
^-^^^^XT^Uxth^O.OSgiO^mmoOcfcy. 
SHft^tt* ISfltt»*fcLT 0.1g(HX* 67%) 

M & :207.5-208.7 
(C=0.48,CHCl 3 ) o 

'H-NMR(CDC1 3 ) 
1.80-1.98(lH,m), 
2.38-2.50(1 H,m), 
2.64-2.76(1 H,m), 
3.79(3H,s),6.71(lH,d,J=7.94Hz), 
6.9 1 ( 1 H,d,J=7.94Hz), 6.94-7. 1 3(3H,m), 

7. 1 6-7.44(7H,m), 7.84-8. 1 2( 1 H,brs) 0 

MS m/z:413(C 27 H 28 N 2 0 2 +H) 0 

(mmm 49)(-)-3-[(S)-l-(3-7 7 5y^>v;b)t°P , J 

v>-3-f^]-3-7x-;u-i,3-vtKa-OK-;u 

-2-*> 16 lC*CT.(-)-3-[(S)-l-(3~h 

PK>i?;U)bfpiJ5».3--fJU]-3-7i— ;U-1,3-S? 
t K P > K— ^-2-^">(0.07g:0. 1 4mmol) cfc U S 
»b$»**fl»«SRtLr 0.03g(ilX¥ 46%) 

[a] D 3,, -176.9° (C=0.22,CHCl 3 ) o 

'H-NMR(CDC1 3 ) 6 : 1 .34-1 .54(1 H,m), 1 .74-1 . 

98(1 H,m), 2.02-2.36(1 H,m), 2.38-24.8(1 H,m), 
2.50-2.64( 1 H,m), 2.65-2.78( 1 H,m), 

3.22-3.86(5H,m), 6.55(1 H,d,J=7.94Hz), 

6.58-6.72(2H,m), 6.91(lH,d,.N7.94Hz), 6.94-7. 

12(2H,m), 7.15-7.50(7H,m), 7.78-7.98(1 H,brs) 0 



MS m/z:373 (C 24 H 24 N 2 0 2 +H ). 

0.1 g (yield 67% ) it acquired (Working Example 48 ) (-) - 3 - 
[(S ) - 1 - [(4 -methoxy-3- methyl ) benzyl ] pyrrol idine-3- yl ] 
- 3 -phenyl- 1, 3- dihydro indole -according to 2 -on Working 
Example 39, (-) - 3 -phenyl-3- [(S ) -pyrrolidine-3- yl ] - 1 and 
3 -dihydro indole -2 -on (0.10 g:0.36 mmol ) with 4 
-methoxy-3- methyl benzaldehyde (0.05 g:0.6 mmol ) from, 
with title compound as crystalline powder. 



melting point:207.5-208.7 deg C [;al] <sub>D 28 " 2 :- 152.7 deg 
(C=0.48, CHC l 3 ). 

<sup>lH-nmr (CD Cl 3 );de: 1.30 - 1.54 (1 H,m ), 1.80 - 1.98 
(1 H,m ), 2.18 (3 H,s .), 2.20 - 2.36 (1 H,m ),2.38 - 2.50 (1 
H,m ), 2.52 - 2.63 (1 H,m ), 2.64 - 2.76 (1 H,m ), 3.24 - 3.64 
(3 H,m ), 3.79(3 H,s ), 6.71 (1 H,d,J=7.94 Hz ), 6.91 (1 
H,d,J=7.94 Hz ), 6.94 - 7. 13 (3 H,m ), 7.16 - 7.44 (7 H,m ), 
7.84-8.12(1 H,brs). 

MS m/z:413 (C 27 H 28 N 2 0 2 +H ). 

0.03 g (yield 46% ) it acquired (Working Example 49 ) (-) - 3 
- [(S ) - 1 - (3 -amino benzyl ) pyrrolidine-3- yl ] - 3 
-phenyl-1, 3- dihydro indole -according to 2 -on Working 
Example 16, (-) - 3 - [(S ) - 1 - (3 -nitrobenzyl ) pyrroIidine-3- 
yl ] - 3 -phenyl-1, 3- dihydro indole - 2 -on (0.07 g: 0.1 4 
mmol )from with title compound as amorphous substance. 

[;al] <sub>D 31 '-176.9 deg (C=0.22, CHC 1 3 ). 

<sup>lH-nmr (CD Cl 3 );de: 1.34 - 1.54 (1 H,m ), 1.74 - 1. 

98 (1 H,m ), 2.02 - 2.36 (1 H,m ), 2.38 - 24.8 (1 H,m ), 2.50 - 
2.64 (1 H,m ), 2.65 - 2.78 (1 H,m ),3.22 - 3.86 (5 H,m ), 6.55 
(1 H,d,J=7.94 Hz ), 6.58 - 6.72 (2 H,m ), 6.91 (1 H,d,J-7.94 
Hz ), 6.94 - 7. 

12 (2 H,m ), 7.15 - 7.50 (7 H,m ), 7.78 - 7.98 (1 H,brs ). 



MS rn/z:384(C25,H25N30+H), 



MS m/z:384 (C25, H25N30 + H ). 



(SIJ6«!l50)(-)-3- 


[(S)-1- 


(4-75>"<>v;u)t:a'Jv> 




(Working Example 50 ) (-) - 3 - 


(S)-l- 


(4 -amino benzyl ) pyrrolidine 


-3--f;u]-3-7x-;u-i, 3-vt 






- 3 -yl]- 3 - phenyl - 1,3 -di t 


K Roy > doll -2 -on 
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16 I^CT> (-)-3-[(S)-l-(4--bP'<>V 
> K— ;U-2-^">(0.08g:0. 1 4mmol) <kySlftS 

tym&wtymtLx o.oi g (iiR$ i3%)»fc 0 

[or] D 309 :-l67.4° (C=0.04,CHCl 3 ) o 

^-NMRCCDCb) (5 : 1 .30-1 .54(1 H,m), 1 .76- 1 . 

96(lH,m), 2.1 2-2.32(1 H,m), 2.36-2.44(1 H,m), 
2.46-2.62(1 H,m), 2.63-2.74(1 H,m), 

3.16-3.70(5H,m), 6.60(2H,d,J=7.94Hz), 
6.90(1 H,d,J=7.94Hz), 6.92-7. 12(3H,m), 7.14-7. 

44(7H,m), 7.71(lH,s) 0 

MS m/z:384(C 25 H25N 3 0+H)o 

(ll^j51)(-)-3-[(S).lK3->h+V^>v;U)t°P 
Uv>-3->f;i/]-3-^x-JU-l,3-vtKP-r>K— 
-2-^-> 39 ic^ur> (-)-3-?i-;U 

-3-[(S)-t° P U v>-3->f ;u]-i,3-v t Kp -f > K— 
;U-2-^*>(0.08g:0.29mmol)i: m-7-X7Jl/ft 
K(0.04g:0.29mmol)<ty, &fi4b£ft£t£&1£ 
l»*tLT 0.08g(lJX$ 67%)#fc 0 

IS j£ :150.8-152.0 deg C [ Of ] D 31 2 :-139.5 ° 
(G=0.76,CHCI 3 ) o 

, H-NMR(CDCl 3 ) 8 ; 1 .27-1 .50(1 H,m), 1 .77-2. 

0I(lH,m), 2.21 -2.3 7(lH,m), 2.41 -2.6 l(2H,m), 
2.64-2.79(1 H,m), 3.29-3.67(3H,m), 3.77(3H,s), 
6.59-6.94(4H,m), 6.98-7.47(9H,m), 
7.95-8.88(1 H,brs) 0 



0.01 g (yield 13% ) it acquired according to Working 
Example 16, (-) - 3 - [(S ) - 1 - (4 -nitrobenzyl ) pyrrolidine-3- 
yl ] - 3-phenyl-l, 3- dihydro indole - 2 -on (0.08 g: 0.1 4 
mmol ) from with title compound as amorphous substance. 

[;al] <sub>D 30 9 :-167.4 deg (C=0.04, CHC 1 3 ). 

<sup>lH-nmr (CD Cl 3 );de: 1 .30 - 1 .54 (1 H,m ), 1 .76 - 1 . 

96 (1 H,m ), 2.12 - 2.32 (1 H,m ), 2.36 - 2.44 (1 H,m ), 2.46 - 
2.62 (1 H,m ), 2.63 - 2.74 (1 H,m ),3.16 - 3.70 (5 H,m ), 6.60 
(2 H,d,J-7.94 Hz ), 6.90 (1 H,d,J=7.94 Hz ), 6.92 - 7.12 (3 
H,m ), 7.14-7. 

44(7 H,m), 7.71 (1 H,s ). 

MS m/z:384 (C 2 5H 25 N 3 0+H ). 

0.08 g (yield 67% ) it acquired (Working Example 51 ) (-) - 3 
- [(S ) - 1 - (3 -methoxy benzyl ) pyrrolidine-3- yl ] - 3 
-phenyl- 1, 3- dihydro indole -according to 2 -on Working 
Example 39, (-) - 3 -phenyl-3- [(S ) -pyrrolidine-3- yl ] - 1 and 
3 -dihydro indole -2 -on (0.08 g:0.29 mmol ) with m-anise 
aldehyde (0.04 g:0.29 mmol ) from, with title compound as 
crystalline powder. 

melting point: 150.8- 152.0 deg C [;al] <sub>D 312 :- 139.5 deg 
(C=0.76, CHC 1 3 ). 

<sup>lH-nmr (CD Cl 3 );de; 1.27 - 1.50 (1 H,m ), 1.77 - 2. 

01 (1 H,m ), 2.21 - 2.37 (1 H,m ), 2.41 - 2.61 (2 H,m ), 2.64 - 
2.79 (1 H,m ), 3.29 - 3.67 (3 H,m ),3.77 (3 H,s ), 6.59 - 6.94 
(4 H,m ), 6.98 - 7.47 (9 H,m ), 7.95 - 8.88 (1 H,brs ). 



MS m/z:399(C26H26N202 + H)< 



MS m/z:399 (C26H26N202 + H ). 



(HJI«52)(-)-3-[(S)-1-(4-t-^;^>v;U)t°P l J 



(S ) - 1 - (4 -t-butyl benzyl ) pylori (Working Example 52 ) (-) - 3 - 



v>-3--0U]-3-7x-;i/-1, 3-vtKP-OK— )l-2-*> 



gin - 3 -yl]- 3 - phenyl - 1 ,3 -di hydro indole - 2 -on 



(S ) -pyrrolidine - 3 According to Working Example 39, (-) - 3 -phenyl - 3 - 



3- vtKP-f>K— Jb-2-tXO.1 0g:0.36mmo 



0. 1 0 g:0.36 mm o -yl]- 1 ,3 -di hydro indole - 2 -on 
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l)t4-t-^;U^>X7 7 ;i/T r tK(0.06g:0.36mmol) < ):y, 



1) and 4 -t-butyl benzaldehyde (0.06 g:0.36 mmol ) from, 
*Wt^**attftJltLT0.11g(J|!l*70%)»fco 



0. 1 1 g (yield 70 % ) it acquired with title compound as oil. 
[or]D28.2:-1254° (C=1 .06, CHCI3)o 



[;al] D28.2:- 1254 deg (C=1.06,CHC 13 ). 
1H-NMR(CDCI3)S:1.29(9H, s), 1.26-1.54(1 



1 <SP>K/SP>H-nmr (CDCKSB>3</SB> );de: 1.29 (9 H,s ), 1.26 - 1. 54 
H, m), 1.61-2.05(1H, m) r 2.1 4-2.35(1 H, m), 2 



H,m),1.61 - 2.05 (1 H,m ), 2.14 - 2.35 (1 H,m ), 2 
.43-2.50OH, m), 2.50-2.64 (1 H, m), 2.71-2.7 



. 43 - 2.50 (1 H,m ), 2.50 - 2.64 (1 H,m ), 2.71 - 2.7 

9(1H, m), 3.28-3.68(3H, m), 6.90(1H, d, J = 7. 



1 H,d,J=7. 9 (1 H,m ), 3.28 - 3.68 (3 H,m ), 6. 90 

94Hz), 6.96-7.47(1 2H, m), 8.09-8.55(1 H, br 



1 H,br94 Hz),6.96 - 7.47 (12 H,m ), 8.09 - 8. 55 
_ 



S)o 

MS m/z:425(C29H32N20 + H)o 



MS m/z:425 (C29H32N20 + H ). 

(Hlif65ij53)(-)-3-^>v^-[(S)-1 -(6-/^-2 1° 



6 -methyl- 2 - - tf (S ) - 1 -(Execution line 53) (-) - 3 -benzyl - 



coli jpl 1 )pyrrolidine - 3 -yl]- 1,3 -di hydro indole - 2 -on 
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HS£0y39ic2$Li;-c (-)-3-^>v;u-3-[(s)-ep'Jv>-3 



(S ) -pyrrolidine - 3 According to Working Example 39, (-) - 3 -benzyl - 3 - 
3-??tKa-f>K— il^-2-*X0.05g0.17mmol 



0.05 g 0.1 7 mmol -yl]- 1,3 -di hydro indole - 2 -on 
) % 6-^;U-2-t°Uv^^4rv7;^tK(002g:0.17mmo 



002 g:0.1 7 mm o ) 6 -methyl- 2 - pyridine cull /fc^ Xia ;i/TfcK 
D ( fcy.aM<b^^^fe^ B B attl»*tLr0.04g(J|K$63%)#fc 



0.04 g (yield 63 % ) it acquired from 1), with title compound as pale violet crystalline powder 



o 



gfc£:177.8-179.0°C 



melting point: 177.8- 179.0 □ 



[Qf] D 278 -121.1° (00.32,CHCl 3 )o ~~~~ 

^-NMRCCDCb) 5 :1.72-2.08(2H,m), 2.24-2. 

50(2H,m), 2.52(3H,s), 2.68-2.98(3H,m), 3. 

06(lH,d,J=12.82Hz), 3.24(1 H,d,J=12.82Hz), 
3.67( 1 H,d,J=23.80Hz), 3.72( 1 H,d,J-23 .80Hz), 
6.61(lH,d,J=7.32Hz), 6.76-6.90(2H,m), 
6.92-7.42(9H,m), 7.49-7.55(1 H,m) 0 



[;al] <sub>D 278: -121.1 deg (C=0.32, CHC 1 3 )- ~~~ 

<sup>lH-nmr (CD Cl 3 );de: 1.72 - 2.08 (2 H,m ), 2.24 - 2. 

50 (2 H,m ), 2.52 (3 H,s ), 2.68 - 2.98 (3 H,m ), 3. 

06 (1 H,d,J=12.82 Hz ), 3.24 (1 H,d,J=12.82 Hz ), 3.67 (1 
H,d,JK23.80 Hz ), 3.72 (1 H,d,J-23.80 Hz ), 6.61 (1 
H,d,J=7.32 Hz ), 6.76 - 6.90 (2 H,m ), 6.92 - 7.42(9 H,m ), 
7.49-7.55 (1 H,m ). 



MS m/z:398(C26H27N30+H) { 



MS m/z:398 (C26H27N30 + H ). 

(##^Jl)3-*7x-;i/-3-[(1-hv;i/)e^'Jv>--4--<jU]-1 



(Reference Example I ) 3 -phenyl - 3 - [(1 -tosyl ) piperidine - 4 -yl ] - 1 



3 -di hydro indole - 2 -on 



l Under argon stream, 3 -phenyl - 1 ,3 -di hydro indole - 2 -on 
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.88g:9mmol)CDxh7tKP^>(70ml)^^|C x ^-7K;§;^ 



. In tetrahydrofiiran (70 ml ) solution of 88 g:9 mmol), salt - ice bath cold 
£PTs n-7^«J^0 A-n-^*-y->^(1 2ml: 1 8mmol; 1 .5M 



12 ml: 18 mmol;1.5M Dismissal and n- butyl lithium - n- hexane solution 



10 min applying solution), it dripped, 45 min under water bath agitated. In this reaction mixture N - jp7 



tetrahydro of sill - 4 - bipyridinyl tosylate (3.69 g:9 mmol ) 



Including furan (50 ml ) solution, 1 hour it agitated under tetrahydrofiiran reflux. 



After cooling to open reaction mixture to ice which includes acetic acid,extract with dichloromethane, anhydrous 
sulfuric acid ~)~ tri 



It dried with Oix. Drying crystalline powder which vacuum distillation does dichloromethane, acquires 
SHfc£tt£2.95g(te*73%)f#fc„ 



title compound was acquired 2.95 g (yield 73 % ). 
IH-NMR(CDCI3) 5 : 1 .09- 1 .20(1 H, m), 1.50-1. 



<SP>K/SP>H-nmr (CDCKSB>3</SB> );de: 1.09 - 1.20 (1 H,m ), 1.50 - 1. 
70(3H, m), 2.1 1 -2.28(2H, m), 2.34-2.44(4H, 



4 H, 70 (3 H,m ), 2. 1 1 - 2.28 (2 H,m ), 2.34 - 2. 44 

m), 3.69-3.82(2H, m), 6.93(1 H, d, J = 6.71Hz) 



m),3.69 - 3.82 (2 H,m ), 6.93 (1 H,d,J=6.71 Hz ) 

, 7,1.0-7.16(1H, m), 7.23-7. 38(9H, m), 7.59( 
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7.10 - 7.16 (1 H,m ) 7.23 - 7.38 (9 H,m ), 7. 59 
2H, d, J = 7.93Hz), 7.95(1 H, 



1 H, 2 H,d,J=7.93 Hz),7.95 



S)o 

(#%0J 2)3-7x-^-3-(t°^Uv>-4--f;U)-l,3- 

vtKn-f>K-;u-2-7|-> i vm^htz 

3-^x-;U.34(l-hv;U)t°^ , Jv>-4-^JU]-l,3- 
vtKP-f>K- ;U-2-*>(2.45g:5.5mmoI)K.tf 
:7iy-;U(2.5g)£ 47%Sib7Klfi^(25ml)*. 3 

gsTic i mmmnuzo 

ft*P*JEJ£#£ n-^*^>-X--^;U(l/l);g£ 

C<Dy;UA'Jtt*»5ft££OP*JUA 
(30ml,20ml)IC<fcyttajL. **K»-fMJ^A 

! H-NMR(CDC1 3 ) 5 :0.87-l .02(1 H,m), 1 .37-1 . 

52(3H,m), 2.53-2.70(3H,m), 2.94-3.08(2H,m), 

6.91(lH,d,J=7.93Hz), 

7.04-7. 1 0( 1 H,m),7.2 1 -7.47(7H,m), 

8.00-1 0.50(1 H,brs)o 

(#%0»j3)3-^x-;U3-t(S)-(l-hvJU)t°P'Jv> 
-3->f;i/]-1.3-vtKP^>K— ;i/-2-*> 7JI/=f> 

msST, 3-7i-;u-i,3-5/tKn-f>K— ;u-2-* 

>(0.63g;3mmoI)(Di L h : 7tKP^ : 7>(25ml)iS^ 
>5gJft(4ml:6mmol;1.5M >S?&)£-2 deg C KIT 

t? 5 ftHfritrMTU -2 0 de g c r 30 # 

JS^^I^(S)-N-hv;U-3-t°P'Jv-;Uhvb-h 
(1.19g:3mmol)(t#F*1¥ 2-282360 ^4*«#»)© 
xh5tKP^5>(20ml)5S5ft*»^.iaSST. 1 B# 

S/^PQ>^>(50ml,20ml)lwJ;ytttiaL. feKSi 

vU^^U^^A^PVh^^^^lt^in-^ 
*-9->/H^x^U=2/l fr* 3/2)KtfU 
&*lfc*ffi9*jB«L,TLC ±»x#?KM 
»a:n-^*-y->/fflF»X^;U-2/l . Rf:0.19)lCffi 



s) 0 

(Reference Example 2)3 -phenyl-3- (piperidine-4- yl ) - 1 
and 3 -dihydro indole - 3 -phenyl-3- where itacquires with 2 
-on Reference Example 1 [( 1 -tosyl ) piperidine-4- yl ] - 1 and 
3 -dihydro indole - 2 -on (2.45 g:5.5 mmol )and phenol (2.5 
g ) 1 hour was agitated in 47% hydrobromic acid (25 ml ) and 
under the reflux. 

After cooling reaction mixture was extracted with n- 
hexane-ether ( I / 1 ) mixture, the water layer was designated 
as alkaline with 10% sodium hydroxide water solution. 

It extracted this alkaline aqueous solution with chloroform (30 
ml,20 ml ), dried with anhydrous sodium carbonate. 

chloroform was removed, title compound was acquired 1 .61 g 
(quantitative yield ). 

<sup>lH-nmr(CDCl 3 );de: 0.87- 1.02(1 H,m), 1.37-1. 

52 (3 H,m ), 2.53 - 2.70 (3 H,m ), 2.94 - 3.08 (2 H,m ), 6.91 (1 
H,d,J=7.93 Hz ), 7.04 - 7.10 (1 H,m ), 7.21 -7.47 (7 H,m ), 
8.00-10.50(1 H,brs). 



(Reference Example 3)3 -phenyl-3- [(S ) - (1 -tosyl ) 
pyrrolidine-3- yl ] - 1 .3 -dihydro indole - 2 -on argon stream 
under, 3 -phenyl-1, 3- dihydro theindole - 2 -on in 
tetrahydrofuran (25 ml ) solution of (0.63 g;3 mmol ), under 
salt-ice bath cooling, - 5 min applying n- butyl lithium-n- 
hexane solution (4 ml:6 mmol;1.5Msolution ) with 2 deg C, or 
less itdripped, - from 2 30 min agitated with 0 deg C. 

Side flowing down and 1 hour it agitated (S ) -N- tosyl-3- 
pyrrolidinyl tosylate including the tetrahydrofuran (20 ml ) 
solution of (1.19 g:3 mmol ) (Japan Unexamined Patent 
Publication Hei 2- 282360 disclosure reference) to reaction 
mixture. 

After cooling, you opened reaction mixture to ice which 
includes the acetic acid of trace, you extracted with 
dichloromethane (50 ml,20 ml ), dried with the anhydrous 
sodium sulfate. 

vacuum distillation doing dichloromethane, residue which it 
acquires it attached on silica gel column chromatography 
(eluting liquid: n- hexane/ethylacetate=2/l to 3/2 ), it 
concentrated extracted part which is acquired first, itacquired 
diastereomer 0.27g (yield 21% ) where polarity of title 
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[ff] D 278 :+76.2° (C~l.31.CHCb). 

'H-NMR(CDC1 3 ) S :1.64-1.82(2H,m), 
2.44(3H,s), 2.81-2.88(lH,m), 3.09-3.42(4H,m), 
6.92(1 H,d,J=7.32Hz), 7.00-7.06(1 H,m), 

7.17-7.37(9H,m), 7.59(2H,d,J=7.94Hz), 
9.25(1 H,s)o 

^"Oibft* TLC Ta57.7K>>KRf:015)lc4a 
SJL^TXtUjJ-V— 0.68g(lfc* 52%)^^7c 0 



[ff] D 278 :-187.7° (C=I.27,CHCl 3 )o 

'H-NMR(CDC1 3 ) 5 : 1 .27-1 .38(lH,m), 1 .73-1 . 

86(lH,m), 2.47(3H,s), 3.03-19(3H,m), 
3.23-3.36(2H,m), 6.92(1 H,d,J=7.94Hz), 

6.97-7.00(1 H,m), 7.02-7.05(1 H,m), 

7.09-7.35(8H,m), 7.64(2H,m), 8.27(lH,s) 0 

(#%$"] 4)3-7i-;i/-3-[(S)-t , OiJv>-3-'( 

;u]-i.3-vtKn'f>h*-;u-2-^-> ##0fl3 x°m 

btlfc(+)-3-3'i-;U-3-[(S)-(l-hv;U)tfP , Jv> 
-3--OU]-l,3-vtKn-<>K-;U-2-*>(S140> 

iSL^vTX^U^— , 0.25g:0.58mmol)&LC7 
x/— >U(0.25g)£ 47%*<b7K*K(3ml)4>. it 
aTFlc l «IB«»Lfc. 

n-^*-9->-X-^7U(l/l);g£ 

C©7JU*ytt****i?$PP/*> 
(10ml,10ml)T*«iajL. i^BtHJ'JAte 

**>/>*/-^=3/i)i~ttu sflik&ifc£ 

0.09g(l|X$ 58%)#f= 0 

'H-NMR(CDC1 3 ) <5 : 1 .26-1 .64( 1 H,m), 1 .8 1 - 1 . 

93(1 H,m), 2.57-2.64(1 H,m), 2.77-3.00(3H,m), 
3.32-3.44(1 H,m), 

6.90( 1 H,d,J=7.94Hz),7.02-7.08( 1 H,m), 
7.21-7.42(7H,m)o 

(#%0J 5)(-)-3-7x=.^-3-[(S)-tfP'Ji»-3--< 
JU]-l,3-i?tKn-f>K— JU-2-*>##« 3 -Cif 
btlfc(-)-3-7i-;U-3-[(SHl-hv^)t°P'Jv> 

-3--T ,3-v t Kp -f >K-;i/-2-^->(S14<D 

Il^vTXfl/t^-^ 0.65g:l.5mmol)£## 
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compound which is suitableto TLCupper part spot 
(developing solvent: n- hexane/ethylacetate=2/l * Rf: 0. 1 9 ) 
is low. 

[;al] <sub>D 27 8 :+76.2 deg (C=l . 3 1 , CHC 1 3 ). 

<sup>lH-nmr (CD Cl 3 );de: 1.64 - 1.82 (2 H,m ), 2.44 (3 
H,s ), 2.81 - 2.88 (1 H,m ), 3.09 - 3.42 (4 H,m ),6.92 (1 
H,d,J=7.32 Hz ), 7.00 - 7.06 (1 H,m ), 7.17 - 7.37 (9 H,m ), 
7.59 (2 H,d,J=7.94 Hz ), 9.25 (1 H,s ). 

Consequently extracted part which is suitable to TLCbottom 
spot (Rf: 0.1 5 ) which isacquired was concentrated, 
diastereomer 0.68g (yield 52% ) where polarity of title 
compound is high was acquired. 

[;al] <sub>D 278 :-187.7 deg (01.27, CHC 1 3 ). 

<sup>lH-nmr(CD Cl 3 );de: 1.27 - 1.38(1 H,m), 1.73-1. 

86 (1 H,m ), 2.47 (3 H,s ), 3.03 - 19 (3 H,m ), 3.23 - 3.36 (2 
H,m ), 6.92 (1 H,d,J-7.94 Hz ), 6.97 - 7.00 (1 H,m ),7.02 - 
7.05 (1 H,m ), 7.09 - 7.35 (8 H,m ), 7.64 (2 H,m ), 8.27 (1 
H,s). 

(Reference line 4) 3 -phenyl-3- [(S ) -pyrrol idine-3- yl ] - 1 .3 
-dihydro indole - with 2 -on Reference Example 3 acquired 
(+) - 3-phenyl-3- [(S ) - (1 -tosyl ) pyrrol idine-3- yl ] - 1 and 3 
-dihydro indole - 2 -on (diastereomer> 0.25g:0.58 mmol 
where polarity is low) and phenol (0.25 g ) 1 hour was 
agitated in 47% hydrobromic acid (3 ml ) and under reflux. 

After cooling reaction mixture was extracted with n- 
hexane-ether ( 1 / 1 ) mixture, the water layer was designated 
as alkaline with 8 rule sodium hydroxide water solutions. 

It extracted this alkaline aqueous solution with 
dichloromethane (10 ml, 10 ml ), dried with anhydrous sodium 
carbonate. 

Removing dichloromethane, residue which it acquires it 
attached on the silica gel column chromatography (eluting 
liquid: dichloromethane/methanol=3/l ), 0.09 g (yield 58% ) 
acquired title compound. 

<sup>lH-nmr(CDCl 3 );de: 1.26- 1.64(1 H,m ), 1.81 - 1. 

93 (1 H,m ), 2.57 - 2.64 ( 1 H,m ), 2.77 - 3.00 (3 H,m ), 3.32 - 
3.44 (1 H,m ), 6.90 (1 H,d,J=7.94 Hz ), 7.02 -7.08 (1 H,m ), 
7.21 -7.42(7 H,m ). 

(Reference Example 5 ) (-) - 3 -phenyl-3- [(S ) -pyrrolidine-3- 
yl ] - 1 and 3 -dihydro indole - it acquired with 2-on 
Reference Example 3 (-) - 3 -phenyl-3- [(S ) - (1 -tosyl ) 
pyrrolidine-3- yl ] - 1 and 3 -dihydro indole - 2 -on according 
to Reference Example 4 treating (diastereomer % 0.65g:1.5 
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m 4 izmcxmmLx. mmit-syaz o.4o g (j|R 
m 95%)»fc„ 

[ or ]„:- 170.6° (C=1.0,CHCl 3 )o 

'H-NMR(CDC1 3 ) 6 : 1.23-1. 36(1 H,m), 
1.77-190(lH,m), 2.77-2.85(3H,m), 
3.00-3.07(lH,m), 3.30-3.44(lH,m), 
6.93(1 H,d,J=7.2Hz), 7.03-7.09( 1 H,m), 

7.22-7.42(7H,m)o 

(##0!l 6)N-[2-(2,3-^ t K □ V 75 >-5W 

?^Ux;Vf M^&iS(3.59g:20mmol).2-(2,3-i> 

(6.37g:20mmol) ttTK^^^'J^A 
(5.53g:40mmol)^^^/— ;U(100ml)tK ilSiiT 
IZ 3 ftRMttL*:. 

7-f-(JSIt^:n-^4P+)->/KKX^;U=l/l)|Ci^ 



'H-NMR(CDC1 3 )6 :1.39-1.79(3H,m), 1.84-2. 

U(2H,m), 2.18-2.26(lH,m), 2.51-2.76(5H,m), 
2.82-2.86(1 H,m), 3.06-3.1 l(lH,m), 

3.17(2H,t,J=8.55Hz), 3.68(3H,s), 
4.54(2H,t,J=8.55Hz), 6.69(lH,d,J=8.55Hz), 
6.92(lH,d,J=8.55Hz), 7.02(lH,s)o 

c©jfi^lfi-f;U:^L.4 mztkit* 

2.o g mtzo 

1.75g(tt¥ 30%)i#fc. 

(##fiy 7)N-[2-(2,3- V t K P 77? >-5-< 

;i/)x^;u]-3-tKP**»^;nf^<Ui*> 

3>I35T, TkiHbTJUS-^AV^A 
(0.45g:11.75mmol)(Dxh7tKP7 : 7>(20ml)S 

N-[2-(2,3-vtKP'<>y7 : 7>-5-'f;U)X5 1 ;U]- 
/ <af>^P t -5 1 ;i'(1.70g:5.87mmol)(DT-h : 7tK 
P77>(l0ml);t&£5 #Fii?AMt-C;i$TU ftQ2 
ST* 45 #IBItttLfc. 

*»«fie*ic 8 «je*i«w-Mj a*»» 

(lml)£*nju «fm**aiiilcj:U|»*Lfc. 
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mmol where polarity is high), title compound was acquired 
0.40 g (yield 95% ). 

[;al] <sub>D:-170.6 deg (C=l .0, CHC l 3 ). 

<sup> 1 H-nmr (CD Cl 3 );de: 1.23 - 1.36 (1 H,m ), 1.77 - 190 
(1 H,m ), 2.77 - 2.85 (3 H,m ), 3.00 -3.07 (1 H,m ), 3.30 - 3.44 
(1 H,m ), 6.93 (1 H,d,J=7.2 Hz ), 7.03 - 7.09 (1 H,m ), 7.22 - 
7.42 (7 H,m ). 

(Reference Example 6 ) N- [2 - (2 and 3 -dihydro 
benzofuran-5-yl ) ethyl ] nipecotic acid methyl nipecotic acid 
methyl ester acetate (3.59 g:20 mmol ), 2 - (2 and 3 -dihydro 
benzofuran-5-yl ) ethyl tosylate (6.37 g:20 mmol ), anhydrous 
potassium carbonate (5.53 g:40 mmol ) 3 hours was agitated 
in methanol (100 ml ) and under reflux. 

After cooling, it filtered reaction mixture, vacuum 
concentration did filtrate and the residue which is acquired it 
attached on silica gel column chromatograph galley fee 
(eluting liquid: n- hexane/ethylacetate=l/l ),acquired 
colorless oil. 

<sup> 1 H-nmr (CD Cl 3 );de: 1.39 - 1.79 (3 H,m ), 1.84-2. 

11 (2 H,m), 2.18 -2.26(1 H,m ), 2.51 -2.76 (5 H,m), 2.82- 
2.86(1 H,m), 3.06 -3.11 (1 H,m ),3.17 (2 H,t,J=8.55 Hz), 
3.68 (3 H,s ), 4.54 (2 H,U=8.55 Hz ), 6.69 (1 H,d,J=8.55 
Hz ), 6.92 (1 H,d,J=8.55 Hz ), 7.02 (1 H,s ). 

It melted this oil in ether, it filtered crystalline compound 
which wasprecipitated including 4 rule hydrogen 
chloride-ethylacetate solution, washed with ether and 2.0 g 
acquired white crystalline powder. 

Next this powder was opened in dichloromethane-dilute 
sodium hydroxide aqueous solution, dichloromethane layer 
after drying, the dichloromethane vacuum distillation was 
done with anhydrous sodium sulfate and title compound 1.75 
g (yield 30% )was acquired as pale yellow oil. 

(Reference Example 7 ) N- [2 - (2 and 3 -dihydro 
benzofuran-5-yl ) ethyl ] - 3 -hydroxy methyl piperidine argon 
stream under, under ice bath cooling, 5 min applying 
tetrahydrofuran (10 ml ) solution of N- [2 - (2 and 3 -dihydro 
benzofuran-5-yl ) ethyl ] nipecotic acid methyl (1.70 g:5.87 
mmol ) which is acquiredwith Reference Example 6 in 
tetrahydrofuran (20 ml ) suspension of lithium aluminum 
hydride (0.45 g:l 1.75 mmol ), it dripped, 45 min agitated with 
same temperature. 

After cooling including 8 rule sodium hydroxide water 
solution (1 ml ), precipitate was removed in reaction mixture 
with filtration. 
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bttfc5 L h^tKP7^>-x-^;i,5g£;g5ft£i& 

££*»*«ET»ltU &fe«Atttt£&L 
T^SHb£$) N-[2-(2,3-vtKP^<>7^^>-5- 

1.41g(lR$92%)^fc 0 

'H-NMR(CDC1 3 ) «5 :l.ll-1.22(lH,m), 
1.56-1.85(4H,m), 2.07(lH,t), 2.21(lH,t), 
2.47-2.59(3H,m), 2.69-2.80(3H,m), 
2.89-2.94( 1 H,m), 3 . 1 7(2H,t r F=8.5 5Hz), 

3.51-3.70(2H,m), 4.54(2H,td,J=8.55,3.66Hz), 
6.70(1 H,d,J=7.94Hz), 6.90-6.94( 1 H,m), 

7.02(1 H,s) 0 

(##91 8)N-[2-(2 > 3-^tKP^> x /7 : 7>-5-'f 

%m 7 T^e>tifc N^^-^tKP'oy^ 

>.5--f^)l*;i/h3-tKP#^^iW*'<'JS?^ 
(1.30g:4.97mmol) * h 'J I f 7 5 > 
(0.75ml:5mmol)(Df-h : 7tKP75>(20ml)-V^ 
PP>$>(5ml)5t5ftlC7K5§Thv^<:7P'JK 
(1.42g:7.46mmol)£*D;i> MSTHftU - ::,, 

K«»lc*-x— TJI>*ftl;U W$Jf 

y^*7A^P-7h^^-(j§8t^:n-^+-y- 
>/WKx^iU=l/2 1/3)IC#L. gfHb£!fel 
£ 0.94g(JR$ 45%)»fc 0 

'H-NMR(CDClj) 5 :0.96-l .07( 1 H,m), 1 .5 1 -2. 

00(6H,m), 2.44(3H,s), 2.46-2.50(2H,m), 2. 

63-2.69(2H,m), 2.76-2.87(2H,m), 
3.17(2H,t,J=8.55Hz), 3.85-3.96(lH,m), 
4.54(2H,t,J=8.55Hz), 6.69(1 H,d,J=7.94Hz), 
6.90(1 H,d,J=8.55Hz), 7.01 (lH,s), 

7.35(2H,d r I=7.94Hz),7.79(2H,d,J=7.94Hz)o 

(##0I| 9)2-(2,3-vth*P'<>y77>-5-'f;U)X 
f^UK/U-h 2-{23-vtKP'<>l/^>-5-'f 
JU)X$/—;U(33.5g:0.204mol)(ftllB¥ 2-282360 
^2tlS#!£). hUx^^75>(31ml)a>-Th7t 
K P 7 7 >(400ml) 5f 5ft |C 7K fv T b V ;u 9 P 1 J K 

(38.9 g :i.i mm.)zm*.tz&.m%TmnLtzo 



precipitate was washed with ether, adjusting to filtrate, 
tetrahydrofuran-ether mixed solution which is acquired with 
saturated saline after washing, was dried with the sodium 
carbonate. 

mixed solution under vacuum was concentrated, title 
compound N- [2 - (2 and 3 -dihydro benzofuran-5-yl ) ethyl ] 
• 3 -hydroxymethyl piperidine 1.41 g (yield 92% ) were 
acquired as white crystalline powder. 

<sup>lH-nmr(CD Cl 3 );de: 1.11 - 1.22 (1 H,m), 1.56 - 1.85 
(4 H,m ), 2.07 (1 H,t ), 2.21 (1 H,t ), 2.47 -2.59 (3 H,m ), 2.69 
- 2.80 (3 H,m ), 2.89 - 2.94 (1 H,m ), 3.17 (2 H,t,J=8.55 Hz ), 
3.51 - 3.70 (2 H,m ), 4.54(2 H,td,J=8.55,3.66 Hz ), 6.70 (1 
H,d,J=7.94 Hz ), 6.90 - 6.94 (1 H,m ), 7.02 (1 H,s ). 



(Reference line 8) N- [2 - (2 and 3 -dihydro benzofuran-5-yl ) 
ethyl ] - N- which is acquired with 3 -bipyridinyl methyl 
tosylate Reference Example 7 [2 - (2 and 3 -dihydro 
benzofuran-5-yl ) ethyl ] - 3 -hydroxy methyl piperidine (1.30 
g:4.97 mmol ), tetrahydrofuran of triethylamine (0.75 ml:5 
mmol ) (20 ml ) -dichloromethane under room temperature 
itagitated to (5 ml ) solution including tosyl chloride (1 .42 
g:7.46 mmol ) under ice bath. 

In reaction mixture organic layer with saturated saline after 
washing, was dried with anhydrous sodium carbonate 
including ice-ether. 

vacuum distillation doing organic layer, residue which it 
acquires it attached on silica gel column chromatography 
(eluting liquid: n- hexane/ethylacetate=l/2 to 1/3 ), 0.94 g 
(yield 45% ) acquired title compound. 

<sup>lH-nmr(CD Cl 3 );de: 0.96-1.07(1 H,m), 1.51-2. 

00 (6 H,m ), 2.44 (3 H,s ), 2.46 - 2.50 (2 H,m ), 2. 

63 - 2.69 (2 H,m ), 2.76 - 2.87 (2 H,m ), 3.17 (2 H,t,J=8.55 
Hz ), 3.85 - 3.96 (1 H,m ), 4.54 (2 H,t,J=8.55 Hz ), 6.69(1 
H,d,J=7.94 Hz), 6.90 (1 H,d,J=8.55 Hz ), 7.01 (1 H,s ), 7.35 
(2 H,d,J=7.94 Hz ), 7.79 (2 H,d,J=7.94 Hz ). 

(Reference Example 9 ) 2 - (2 and 3 -dihydro 
benzofiiran-5-yl ) ethyl tosylate 2- (2 and 3 -dihydro 
benzofuran-5-yl ) ethanol (33.5 g:0,204 mol ) (Japan 
Unexamined Patent Publication Hei 2- 282360 disclosure 
reference), after adding under ice cooling tosyl chloride (38.9 
g: 1.1 equivalent ) to the tetrahydrofuran (400 ml ) solution of 
triethylamine (3 1 ml ), under room temperature it agitated. 

In reaction mixture organic layer with saturated saline after 
washing, was dried with anhydrous sodium carbonate 
including water -ether. 
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■9->/PKx^JU=6/l frb 3/l)lCtfU $IHb£ 
«S*49. 

18g(J|X$ 76%)*#fc„ 

'H-NMR(CDCl 3 ) <5 :2.44(3H,s), 

2.87(2H,t,J=7.32Hz), 3.14(2H,t,J=8.55Hz), 
4.15(2H,t,J=7.32Hz), 4.54(2H,td,J=8.55,3.05Hz) > 
6.65(1 H,d,J=7.93Hz), 

6.82(lH,dd,J=7.93,1.83Hz), 6.94(lH,s), 
7.28(2H,d,J=8.55Hz),7.69(2H,d,J=8.55Hz)o 

(#%0!l IO)2,3-^tKO-5-*^5;U'<>y77> 
2 , 3- V t K D K > V"7 7 > ( 1 0.65g:0.089mol) <D 
N^-i^?;U*;UA75K(70ml)^&lC**i/ 
^<bU>(15.5g:0.101mol)St; N.N-i?/^^* 
;UA75K(45ml)A^^.iiS!{Lfct*^V'f-V— li 
31* 100 frt> 105 deg C X' 2 ^^AMtTiDx.fc 

)%®'i£8.lZm*Mzm. 8 ££7KIHb:»-h- 

-*>/gti|x5^=5/i)l::ttU $ftfe;a#Hb£ 
^tLTSSHb^%i^»fc„ 

'H-NMR(CDC1 3 ) 5 :3.27(2H,t,J=8.55Hz), 4. 
69(2H,g=8.55Hz), 

6.88(lH,d,J=8.55HZ),7.67(lH,d,J=7.94Hz), 
7.75(lH,d,J=1.22Hz), 9.83(lH,s) 0 

(##011 1 l)3-(2,3-vtKP'<>y7 i 7>-5-1';U) 

XXx^Kl.SSg^.OSmmoOCDTrh^fcKa^^^ 
(10ml)j§#£MjgT. 60%;i147K5fHb-J-MJ^ 
A(0.27g:6.73mmol) <J> x h 7 1 K a 7 7> (25ml) 
gjS#K7JD*, ^Trf h^tKPT^iiSST 
IClO^Jf^Lfc. 

tf>ai& 2,3-^tKP-5-*;u5;u'<>y77> 

(0.95g:6.4 1 mmol) (Dxh^tKP^ 7>(25ml) j£ 
x-^;^MET®*LTSIHb^^l l.38g(i]X 
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Under vacuum removing organic layer, residue which it 
acquires toattach on silica gel column chromatography 
(eluting liquid: n- hexane/ethylacetate=6/l to 3/1 ), title 
compound 49. 

18 g (yield 76% ) it acquired. 

<sup>!H-nmr (CD Cl 3 );de: 2.44 (3 H,s ), 2.87 (2 H,t,J=7.32 
Hz ), 3.14 (2 H,t,J=8.55 Hz ), 4.15 (2 H,t,J=7.32 Hz ), 4.54 (2 
H,td,J=8.55,3.05 Hz ), 6.65 (1 H,d,J=7.93 Hz ),6.82 (1 
H,dd,J=7.93,1.83 Hz ), 6.94 (1 H,s ), 7.28 (2 H,d,J=8.55 Hz ), 
7.69 (2 H,d,J=8.55 Hz ). 

(Reference Example 10)2 and 3 -dihydro-5-formyl 
benzofuran 2, 3-dihydro benzofuran in N, N- 
dimethylformamide (70 ml ) solution of (10.65 g:0.089 mol ) 
phosphorous oxychloride (15.5 g: 0.1 01 mol ) and 2 hours 
applying Vilsmeier reagent which is manufactured from N, N- 
dimethylformamide (45 ml ) with 100 to I 05 deg C, after 
adding, 8 -hour it agitated with same temperature. 

After cooling you opened reaction mixture to ice water, you 
made alkaline with 8 rule sodium hydroxide water solutions, 
extracted with mixed solvent of ethylacetate-ether. 

thrice water wash it did organic layer, furthermore with 
saturated saline after washing,dried with potassium carbonate. 

Under vacuum removing organic layer, residue which it 
acquires itattached on silica gel column chromatography 
(eluting liquid: n- hexane/ethylacetate=5/l ), it acquired title 
compound as pale yellow oily compound. 

<sup>lH-nmr (CD Cl 3 );de: 3.27 (2 H,t,J=8.55 Hz ), 4. 

69 (2 H,t,J=8.55 Hz ), 6.88 (1 H,d,J=8.55 Hz ), 7.67 (1 
H,d,J=7.94 Hz ), 7.75 (1 H,d,J=1.22 Hz ), 9.83 (1 H,s). 

(Reference Example 11)3- tetrahydrofuran (10 ml ) solution 
of (2 and 3 -dihydro benzofuran-5-yl ) ethyl acrylate ethyl 
diethylphosphonoacetate ester (1 .58 g:7.05 mmol ) under 
room temperature, inaddition to tetrahydrofuran (25 ml ) 
suspension of 60% oil sodium hydroxide (0.27 g:6.73 mmol ), 
10 min it agitatednext under tetrahydrofuran reflux. 

After cooling 2 and 3 -dihydro-5-formyl benzofuran including 
tetrahydrofuran (25 ml ) solution of (0.95 g:6.41 mmol ), 2 
hours it agitated under reflux. 

After cooling in reaction mixture it extracted with ether 
including the ice. 

sequential you washed ether layer with water, and saturated 
saline driedwith anhydrous potassium carbonate. 

Under vacuum removing ether, it acquired title compound 
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J H-NMR(CDCI 3 ) 6 :1 .33(3H,t,J=7.33Hz), 
3.22(2H,t,J=8.55Hz), 4.25(2H,q,J=7.33H), 
4.62(2H,t,J=8.55Hz), 6.27( 1 H,d,J=l 5.87Hz), 
6.78(lH,d,J=8.54Hz), 7.27-7.32(1 H,m), 

7.40(1 H,s), 7.63(lH,d r T-15.87Hz)o 

(##« 12)3-(2,3-VtKP^^>-5->f^)^at 0 
^>Kx^JU 3-(2,3-vtKP-<>^5>-5.-f 
;U)T^ , J;UKx^;UXX J f;i/(1.38g:6.4mmol) 

0x$/— ;u(30ml)jti^l3 io%/^v^A^* 
(o.20g)^ia^_. **«»T7?«f*Lfc. 

tt**©**>8ML a®U a&SSE&tS 
96%)£»fc« 

'H-NMR(CDC1 3 ) <5 :1.24(3H,t,J=7.33Hz), 2. 
57(2H,U=8.55Hz), 

2.87(2H,t,J=7.94Hz),3.17(2H,t,J=8.55Hz), 

4. 1 2(2H,q,J=7.33Hz), 4.54(2H,t,J=8.55Hz), 

6.92(lH,d,J=7.93Hz), 7.04(1 H,s) 0 

(#*« 13)3-(2,3-vtKP^>V^7>-5W;U) 

0 A «J ^ 0 A (0.28g:7.35mmol) (T^h^tKP? 
7>(20ml)^?S?$l::*ftT. 3-(2,3-vtKP;?7 

>-5->r ju)^p t°t>ixf ;nxf ;u 

( 1 .35g:6. 1 3mmol) <D^h : 5tKP7 : 7>(l 0ml) 2£ 
5 ttlHAMtTSTFU HiBSt 4.5 l$Htt 

S!S^IC7K(0.5ml)^.^l>-C 8 

tiHt^i 0.98g(llX¥ 90%)$ mtz 0 

! H-NMR(CDC1 3 ) d :1.86(2H,q), 2.64(2H,t), 
3.17(2H,t), 3.66(2H,t), 4.54(2H,t), 6.70(lH,d), 
6.93(lH,d), 7.03(lH,s) o 

(##011 14)3K2,3-vtKP^>y^>-5->f;U) 
^Pt°;UHvb-h 3-(2,3-vtKP'<>7?^> 
-5-<<)V)~}U9\J— ;U(097g:5.44mmol). MJXf- 
JI/75>(l.lm1:7Jmmol)©xh5fcKP:75> 
(20ml) m IZ 7k ft T h V * <P P U K 
(l.35g:7,lmmol)*»@lw»lt-CJlP*, ^iSTJi 
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1.38g(yield 9S%). 

<sup>lH-nmr (CD Cl 3 );de: 1.33 (3 H,t,J=7.33 Hz ), 3.22 (2 
H,t,J=8.55 Hz ), 4.25 (2 H,q,J=7.33H ), 4.62 (2 H,t,J-8.55 
Hz ), 6.27 (1 H,d,J=15.87 Hz ), 6.78 (1 H,d,J=8.54 Hz ),7.27 - 
7.32 (1 H,m ), 7.40 (1 H,s ), 7.63 (1 H,d,J=15.87 Hz ). 

(Reference Example 12 ) 3 - To ethanol (30 ml ) solution of 
(2 and 3 -dihydro furan-5-yl ) ethyl propionate 3- (2 and 3 
-dihydro benzofuran-5-yl ) ethyl acrylate ester (1.38 g:6.4 
mmol ) it agitatedunder hydrogen stream including 10% 
palladium-carbon (0.20 g ). 

After hydrogen consuming of calculated amount, it filtered, 
vacuum concentration did the filtrate, it acquired title 
compound 1.36g (yield 96% ) as colorless oil. 

<sup>lH-nmr (CD Cl 3 );de: 1.24 (3 H,t,J=7.33 Hz ), 2. 

57 (2 H,t,J=8.55 Hz ), 2.87 (2 H,t,J=7.94 Hz ), 3.17 (2 
H,t,J=8.55 Hz ), 4.12 (2 H,q,J=7.33 Hz ), 4.54 (2 H,U=8.55 
Hz ), 6.92 (1 H,d,J=7.93 Hz ), 7.04 (1 H,s ). 

(Reference Example 13)3 - Under (2 and 3 -dihydro 
benzofuran-5-yl ) propanol argon stream, 5 min applying 
tetrahydrofuran (1 0 ml ) solution of the under ice cooling* 3- 
(2 and 3 -dihydro furan-5-yl ) propionic acid ethyl ester (1.35 
g:6.13 mmol ) in tetrahydrofuran (20 ml ) suspension of 
lithium aluminum hydride (0.28 g:7.35 mmol ), it dripped,4.5 
hours agitated with same temperature. 

After 8 rule sodium hydroxide water solution (5 ml ) note 
adding water (0.5 ml ), to reaction mixture nextdeeply, 
insoluble matter was removed with celite . 

sequential you washed filtrate with water, and saturated saline 
dried with anhydrous potassium carbonate. 

tetrahydrofuran vacuum distillation was done, title compound 
0.98g (yield 90% ) was acquired as colorless oiL 

<sup>lH-nmr (CD Cl 3 );de: 1.86 (2 H,q ), 2.64 (2 H,t ), 3.17 
(2 H,t ), 3.66 (2 H,t ), 4.54 (2 H,t ), 6.70 (1 H,d ),6.93 (1 
H,d), 7.03(1 H,s). 

(Reference Example 14 ) 3 - (2 and 3 -dihydro 
benzofuran-5-yl ) propyl tosylate 3- (2 and 3 -dihydro 
benzofuran-5-yl ) propanol (097 g:5.44 mmol ), dividing 
under ice cooling tosyl chloride (1 .35 g:7.1 mmol ) into 
several times in tetrahydrofuran (20 ml ) solution of 
triethylamine (1.1 ml:7.1 mmol ), it added, under room 
temperature agitated. 

You opened reaction mixture to ice water, you extracted with 
ether . 
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x-x;H£tK, t&«d£*T-Mi#&;#gL ft 

•*>/Iti£x5^=5/l)lCttU *fc»tt*iLT 
SfHt&4&l I42g(lfc$ 79%)£*#fc<, 

'H-NMR(CDCl 3 ) <5 : 1 .85- 1 .96(2H,m), 2.6(3H,s), 
2.57(2H,t,), 3.14(2H,t), 4.02(2H,t),4.52(2H,t), 
6.64(lH,d), 6.79(lH,d), 6.90(lH,s), 7.34(4H,d), 
7.78(2H,d)„ 

(#%C9l5)3-'<>V^-l,3-VtKo-f>K-;U-2- 
(5.50g:40mmol)(D-rh : 7t:Ka7^>(200ml)i§j^ 
(50ml:80.0mmol:;1.60M 20#RfjT?Jjn*., 

1 ^f B 1^'<>v;i/^a£K(3.42g:20mol)(7)f-h J 5 
tKa77>(20ml)J§;^ 5 #im?JlO;U *(D& 

£l£g£1fclc:fcfc\J:t^;;£pp>$>£to;i. o 

tvc* 6N &mizTM&tLGwtM£mz B 



n -/s+-9->:K^X^;i,=6:l~4:l jgmg|l£;gfg 

1.05g(J|X¥ 24%)£*#fco 

'H-NMR(CDC1 3 ) <5 .2.90-2.98(1 H,m), 3.46-3. 

53(lH,m), 3.73-3.78(lH,m), 6.73-6.92(3H,m), 
7.l3-7.29(6H,m), 8.65(1 H,s). 

(##9J 16)3-(2-e'Jv;U)-l,3-vtKP'f>K- 
tV-2-*> 7;U=f>a35T 0 deg C KTF£&*> 
ft^b^+V-f >K— /U(4.3g:3 1 .3mmol)Wf 
tKP77>(100ml)j§jSlC n-^UU^A-n- 
^+-9->i§^(37.7ml:62.6mmol;1.66M 

10 ttRHliftLfc.OlNT* 2-^P^Et°'Jv 
> (2.47g: 1 5.7mmol)(D^ h 7 1 K □ 37 7 > ( 1 5ml) 
***m*.ftl«a3lT 1 eifflftltLfr. 
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ether layer with water and saturated saline after sequential 
washing, was dried with anhydrous sodium carbonate. 

vacuum distillation doing ether, residue which it acquires it 
attached on silica gel column chromatography (eluting liquid: 
n- hexane/ethylacetate=5/l ), it acquired title compound 142g 
(yield 79% ) as colorless oil. 

<sup>lH-nmr (CD Cl 3 );de: 1.85 - 1.96 (2 H,m ), 2.6 (3 H,s ), 
2.57 (2 H,t, ), 3.14 (2 H,t ), 4.02 (2 H,t ), 4.52(2 H,t ), 6.64 (1 
H,d ), 6.79 (1 H,d ), 6.90 (1 H,s ), 7.34 (4 H,d ), 7.78 (2 H,d ). 

(Reference Example 15)3 -benzyl- 1, 3- dihydro indole - 2 
-on argon stream under, it added under ice cooling* n- butyl 
lithium-n- hexane solution (50 ml:80.0 
mmol:;1.60Msolution ) to the tetrahydrofuran (200 ml ) 
solution of oxy indole (5.50 g:40 mmol ) with 20 min, after 
that agitated. 

It added tetrahydrofuran (20 ml ) solution of benzyl bromide 
(3.42 g:20 mol ) of 1 hour later with 5 min, after that agitated 
under room temperature. 

In reaction mixture it made acidic next with 6 Nhydrochloric 
acid including ice and dichloromethane, acquired organic 
layer. 

This organic layer with anhydrous sodium carbonate after 
water wash was concentrated afterdrying and under vacuum. 

residue which it acquires it attached on silica gel column 
chromatography. 

n- hexane: ethylacetate=6:l~4 : 1 extracted part was 
concentrated, powder compound which is selected was 
gatheredwith diisopropyl ether , title compound 1 .05 g (yield 
24% ) were acquired as white powder. 

<sup>lH-nmr (CD CI 3 );de. 2.90 - 2.98 (1 H,m ), 3.46 - 3. 

53 (1 H,m ), 3.73 - 3.78 (1 H,m ), 6.73 - 6.92 (3 H,m ), 7.13 - 
7.29(6 H,m ), 8.65(1 H,s ). 

(Reference line 1 6) 3 - While (2 -pyridyl ) - I and 3 -dihydro 
indole - 2 -on argon stream maintainingbelow lower 0 deg C, 
it dripped n- butyl lithium-n- hexane solution (37.7 ml:62.6 
mmol;L66Msolution ) to tetrahydrofuran (100 ml ) solution 
of oxy indole (4.3 g: 31.3 mmol ), 10 min agitated. Next 1 
hour under heating and reflux ing itagitated 2 -bromo pyridine 
including tetrahydrofuran (1 5 ml ) solution of (2.47 g: 1 5.7 
mmol ). 

You opened reaction mixture to ice water, extracted with 
ethylacetate, after the water wash, dried with anhydrous 
sodium sulfate. 

Under vacuum concentrating, it filtered powder quality which 
wasprecipitated including ethylacetate, in residue which it 
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1.21g(»IX$ 18.3%)*#fc 0 

1 H-NM R(DM SO-d«) 5 :6.54-6.75(lH,m), 
6.78-7.02(3H,m), 7.31-7.50(lH,m), 
7.51-7.64(lH,m), 7.66-7.81(lH,m), 
8.07(1 H.d.J^.lOHz), 10.33(lH,s), 14.88(1H,S). 
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acquires,after washing, dried with ethylacetate, 1 .2 1 g (yield 
18.3% ) it acquired the title compound as light brown powder. 

<sup>lH-nmr (DMSO-d 6 );de: 6.54 - 6.75 (1 H,m ), 6.78 - 
7.02 (3 H,m ), 7.31 - 7.50 (1 H,m ), 7.51 -7.64 (1 H,m ), 7.66 - 
7.81 (1 H,m), 8.07(1 H,d,J=6.10 Hz ), 10.33(1 H,s ), 14.88 
(1 H,S ). 
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fig 5 frb 7mm 0>#7X&£JfAU JH'Slltt 



back of head of muscarinic M 3 antagonist action Hartley type 
Cavia (guinea pig ) for Effect of Invention 1 . avulsion Cavia 
(guinea pig ) ileum traversing muscleassaulting and bleeding 
while slaughter doing, excising film between intestines at 
once avulsion it did ileum. 

contents in ileum while in fully after washing, in bore 
inserting glass rod of 7 mm from diameter 5, cutting off 
onlytraversing muscle with razor blade alongside 
mesenterium deposit section.applying cotton swab to 
boundary section of traversing muscle and wheel muscle, that 
organization does not dry, noting, traversing muscleit peeled 
off and made preparation. 
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Z<OM*£ 37 deg C -C&SU 95%0 2 -5%C0 2 
llll©SJ6»IIBI*fcVfc. 



*ji//t3--JMc ( |:&i|xl8&££gl8t&$J8k\ 
10- 9 M MVtit 3 T*H?l1±lC;1i)^ Ufco 



ST' 45 ^<D$£$fe1£fc<,*fco 
*^/<3-;Hz < fc^HRjgS)C(D EC 50 #SSL 

K j£ (Arunlakshana,0.and 
Schild,H.O.:Brit.J.Pharmacol., 1 4,48-58(1959)) \Z 

&)*#>tZo 



IE*IC«JFj8Lfc^.5* lO~l5mm.i|>S 3~5itim 

ammmtkKtLtz* 
^tLxmi^tzo 

Z<DM*£ 37 deg C XW&L 95%0 2 -5%C0 2 £ 

mtztis?*6iWtmmfcx*mzLtz iomi 
*xmiz&±&ij i g x^muz^eo #m<D 
szmmzmtz. 



10" 8 M MUStO. 3 Xm&mzMfcLtzo 



*t* 45 »iaoseJHia*te^fc. 
ztz&mit£mt.ii)i>'te-)i<mm<D is # 
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temperature-holding it did this preparation with 37 deg C, in 
10 ml organ bath which arefilled up with Krebs carbon 
dioxide buffer which leads 95% 0 2 -5%C0 2 suspension after 
doing,it put in place between stable period of 60 min with 
stationary tension lg. 

With carbachol contraction reaction from 10 <sup>-9M with 
multiplier 3 wasmeasured in isotonicity making use of 
cumulative method. 

After measuring you washed preparation rapidly, put between 
stable period of45 min up to next contraction reaction. 

time point which EC 50 of contraction reaction stabilizes with 
the carbachol was controlled. 

In addition, compound being tested applied 15 min ago of 
carbachol application,sought affinity (pA 2 ) of compound 
being tested, with sill K method (Arunlaksha na,0. and 
Schild,H.O.:Brit.J. Pharmacol., 14,48-58 (1959 )). 

Result is shown in Table 1 . 

back of head of muscarinic M 3 antagonist action Hartley type 
male Cavia (guinea pig ) for 2.avulsion Cavia (guinea pig ) 
bladder assaulting and bleedingwhile slaughter doing, open 
abdomen after doing, knob increasing the 2c section of 
bladder which is visible in lower abdomen lightly with the 
forceps, cutting off in bladder triangle section, avulsion it did, 
soaked in nutrition liquid. 

incision after doing, it made muscle meridional cleavage strip 
of length 10-15 mnu width 3-5 mm in median. 

After that, mucosal tissue it peeled off with scissors for 
opthamology, itused as preparation. 

temperature-holding it did this preparation with 37 deg C and 
in 10 ml magnetic jp 10 X tanks which are filled up with 
Krebs carbon dioxide buffer which leads 95%0 2 -5%C0 2 
suspension after doing, it put in place between stable period 
of 60 min with stationary tension lg. 

With carbachol contraction reaction from 10 <sup>-8M with 
multiplier 3 wasmeasured in isotonicity making use of 
cumulative method. 

After measuring you washed preparation rapidly, put between 
stable period of45 min up to next contraction reaction. 

time point which EC 50 of contraction reaction stabilizes with 
the carbachol was controlled. 

In addition compound being tested applied 15 min ago of 
carbachol application. 

Furthermore it sought affinity (pA 2 ) of compound being 
tested, in same way ascase of ileum. 
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Result is shown in Table 1. 

back of head of muscarinic M 3 antagonist action Hartley type 
male Cavia (guinea pig ) for 3.avulsion Cavia (guinea pig ) 
tracheum assaulting and bleedingwhile slaughter doing, 
excising connective tissue etc avulsion it did the cervix 
tracheum. 

After that, excised esophagus and it cut off connective tissue 
which remains,with tracheum cartilage 2 spacing, made 
preparation. 

temperature-holding it did this preparation with 37 deg C and 
in 5 ml magnetic jplO 7> tanks which are filled up with 
Krebs carbon dioxide buffer which includes the indometacin 
(l;mu M ) which leads 95% 0 2 -5%C0 2 , suspension after 
doing, it put in placebetween stable period of 60 min with 
stationary tension lg. 

With carbachol contraction reaction with 1 concentration 7 
min spacing from 10 <sup>-8M with multiplier 3 was 
measured in isometric making use of cumulative method. 

After measuring preparation was washed rapidly, every 
between stable period of 60 min, time point which EC 50 of 
contraction reactionstabilizes with carbachol was controlled 
up to next contractionreaction. 

In addition compound being tested applied 15 min ago of 
carbachol application. 

Furthermore it sought affinity (pA 2 ) of compound being 
tested, in same way ascase of ileum. 

Result is shown in Table I. 

back of head of muscarinic M 2 antagonist action Hartley type 
Cavia (guinea pig ) for 4. avulsion Cavia (guinea pig ) left 
atrium assaulting and bleeding slaughter it did, after avulsion 
doing heart lung at once, itexcised, in order of ventricle, such 
as lungs connective tissue cut off in left atrium andand right 
atrium made preparation. 

temperature-holding it did this preparation with 32 deg C, in 
10 ml organ bath which arefilled up with Krebs carbon 
dioxide buffer which leads 95% 0 2 -5%C0 2 , suspension it did 
with stationary tension 05g. 

After that, contraction was measured with field electrical 
excitation (4 Hz,2 msec, 1.5 X threshold voltage ). 

After putting in place between stable period of 60 min, with 
carbachol control reaction with 1 concentration 90 -sec 
interval from 10 <sup>-8M with multiplier 3 wasmeasured in 
isometric making use of cumulative method. 

After measuring you washed preparation rapidly, put between 
stable period of45 min up to next control reaction. 
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Furthermore time point which EC 5 o of control reaction 
stabilizeswith carbachol was controlled, compound being 
tested applied 30 min ago of carbachol application. 

It sought affinity (pA 2 ) of compound being tested, in same 
way as case of ileum. 



the compound of this invention, as shown in Table 1, muscarinic M3 receptor, especially in ileum pole 









#) X selective antagonistic activity was shown. 
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Table 1 AX potassium 


in receptor antagonistic activity 


vitro) 
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solvent after oral dosage 3 0 min, cage constraint load was 
done in Wistar male rat (From 8 9 weeks old ) which test 
overnight fasting for 5. rat cage constraint stress inducement 
diarrhea model load isdone as test chemical ones or control 
group. 

With individual cage presence or absence of 120 min diarrhea 
was observed in every30 min, diarrhea incidence rate was 
sought. 

Result is shown in Table 2. 



m 




Table 2 


rat cage constraint stress inducement diarrhea model 






n 






vo) 




i Work for 


n 


vo) 
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Test (intravenous administration ) Wistar male rat (From 8 9 
weeks old ) for 6. rat saliva secretion narcotic after doing, right 
femoral region incision was done with urethane (1.2 
g/kg,i.p. ), right femur vein wasexposed and cannula for drug 
administration was inserted. 

Through this cannula, solvent was prescribed as sample 
chemicalcombination or control group, oxo pick-up 
phosphorus 100 ;mu g/kg intravenous administration wasdone 
after 5 min, saliva secretion was induced. 

saliva secretion amount was measured making use of 10 min* 
cotton ball than immediately after oxo pick-up ^ 
phosphorus prescribing. 

suppression rate for secretion saliva quantity of control group 
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was sought, dose of compound being tested which secretion 
saliva quantity of control group 50% is controled 
wasdesignated as ID50 value. 

Result is shown in Table 3. 

In Wistar male rat (From 8 9 weeks old ) which test (oral 
dosage ) overnight fasting for 7. rat saliva secretion load 
isdone solvent after oral dosage 3 0 min, narcotic after doing, 
right femoral region incision was done with urethane (1 .2 
g/kg,i.p. ) as test chemical ones or control group, theright 
femur vein was exposed and cannula for drug administration 
was inserted. 

Through this cannula, oxo pick-up phosphorus 100 ;mu 
g/kg intravenous administration was doneafter 15 min, saliva 
secretion was induced. 

saliva secretion amount was measured making use of 10 min* 
cotton ball than immediately after oxo pick-up ^ 
phosphorus prescribing. 

suppression rate for secretion saliva quantity of control group 
was sought, dose of compound being tested which secretion 
saliva quantity of control group 50% is controled 
wasdesignated as ID 50 value. 

Result is shown in Table 3. 

Action for Table 3 oxo pick-up ^ phosphorus inducement 
saliva secretion (in vivo ) 





8fttt$ID50 






(mg/kg Lv.) 


(mg/kg p.o.) 


4 


0.27 


8.0 


5 


0.28 


13.2 




0.10 


1.1 
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Like above utility on industry, the compound of this invention 
has strong stress inducement diarrhea inhibition, furthermore 
by comparison with 9 jp9 pear > of control 
compound, mouth dryness action is weak, it became clear. 

Depending, as for the compound of this invention being 
useful as muscarinic M 3 receptor antagonist where side effect 
is lightened, nausea and vomiting * trembling illness 
whichoriginate in drug administration disorder* where 
muscarinic M 3 receptor participatesespecially, including 
irritable bowel syndrome* functionality D. X^l? Xia* Jsl 
characteristic colitis * II room flame or other digestive 
system disease, Although it uses as n. L. illness or other 
central nervous system disease; urinary incontinence* 
increased urinary frequency or other urinary tract disorder; 
chronic obstructive pulmonary disease* chronic bronchitis* 
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&o asthma* pulmonary fibrosis and prevention or therapeutic 

agent for rhinitis or other respiratory disease it is suitable. 

<DP N=0066XTXF FR=0001 HE=008 WI=152 l_X=0300 LY=0300>[ffl$Sjll3$$8£] <EMI 

ID=000022 HE=238 WI=161 LX=0255 LY=0385XDP N=0067XEMI ID=000023 HE=238 WI=163 

LX=0245 LY=0300> 
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